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(54) ORGANIC EL ELEMENT USING QUINOXALINE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an organic EL 
element which can be used in combination with many 
organic EL materials and electrode materials, undergoes 
little physical and chemical change and has high 

reliability by using a quinoxaline compound. ^^- ^^^^^ S ^^^^^^^ ^ S^ ^ ^ 

SOLUTION: This element 1 is prepared by successively 
laying at least one organic compound layer containing a }:J$r' 
quinoxaline compound represented by the formula 
(wherein Qs, which may be the same or different from 
each other, are each a pyrazinyl group fused with a 0-2N 
six-membered aromatic ring, (n) is 2 or 3; L is an n- 
valent group; when (n) is 2, provided that when two Qs 
are quinoxalinyl groups, at least either one is a 2- or 3- 
quinoxalinyl group; the six-membered aromatic ring of Q 

is a benzene ring, a pyridine ring, a pyrimidine ring or &n — L 

pyridazine ring;, and L is an arenediyl group, an arenetriyl 
group, a nitrogen atom, a triarylaminetriyl group or the 
like), an anode 3, a hole injection and transport layer 4, a 
luminous layer 5, an electron injection and transport 
layer 6 and a cathode 7 on a substrate 2. 



LEGAL STATUS 

[Date of request for examination] 04.12.2002 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAA9may1zDA409188874... 2005/04/11 



(19)H*S#fWr(JP) 



(51) Int. CI. 6 

C09K 11/06 
H 0 5 B 33/14 
33/22 



#§i¥9 - 1 8 8 8 7 4 

. (43)^gf§B ¥-l$,9£t (1997)7^22 6 



9636- 4 H 



F I 

C0 9K 11/06 
H 0 5 B 33/14 
33/22 



#SfS* W*^fiO^:i l fd 



(ilO 01) 



(21) ffi^#^ 

(22) mm b 



4$®5p7-353061 
¥^7^(1995)12^29 0 



ODtiiMA 000003067 

JfcS^f'rfcE B @ 13#1-S§- 

(72) £ 

^fP+^EB^ffi— TSl3#l-§- 

(72)^§g# #_h #3] 

^iB^EB^IS— T@13#l-5§- x-f 

(74)ftSA #s± us— 



(54) imwv&m ^m^hm^m^it^m^mm^- 

(57) 

Qn — L (I ) 

C* (I) c t J Q(iN§rO~2f@^tf^M^#^^^U 
7cf ^-^gSrSlU ntt2, 3 T?$> 9 s Lfin«CD 

— *<OQIi2-4/c»i3-^y ^r-^y ^St*fo^ 0 ] 



(2) 



ftffl¥-9- 1 8 8 8 7 4 



imxmi] TiE5t (i) ^-y-y >m 

Qn ~L (I ) 

[* (i) ic*iv*T\ Qfia»RiE(?-«ro~2fl$tr;*;Jl 
2r#l^*g£- bfc f7 ^^Sfclg U n 2 £fcf* 3 

- * y *-y-y -/US* fc « 3 - 3- y ^-y- y =/ug-e$> 
a. ] 

t°y 5v?vs*fcttfy ^^>stT*fe5is*^i 

[»#JS3] ftfJfELriSTL — >^/um, TV — >-h 

y 7i=/i/7svh y-f/i'Sr-fcsft^i ~3<ov>-r 
y =¥-y- y v*ft«-»*r»v>fc*r«E - L 

i) ^$;ft5ff*«i~4(D^t^a : >c>=¥y=¥-y-.-i' y 



Hfci] 

(R) k , 




(") 




io b* y yvism*tef&+z<n\z&mtm : ?-n*&-t a r& 

*7tJ42T-fc5„ nfi2£fcti:3T*£>5 0 n7)5 2 coi:# 

/u&Sr^U n^3«Di:# Lli^O-if> 1^ y ^/p 
8^1^** fc« h y 7ai^7 $ > h y -OU£§r^ 
"t"o ZT > 5c/?)<;£;JX5*g-g-^f±=&-/!r|^— T*t.^/«e5 t)<OT? 

* y *-y- y v&t-w k n o * fcfs 1 -c*>5] 

6 ] Hugs* y *-y- y vsfHk^tfSTiEseui 
i) ~(xiv) -e^^nsdfy^r-y-y >HHb**i*m^it 
i~5 o^fti^jf/dft y isZkfc-s-yo&m^ 

Kb 2] 



(III) 



(IV) 



F»27 ( V ) 



[fc3] 




lit 4} 



(5) 



- 1 8 8 8 7 4 



?26 



II 



N 




R28 



Rie ^23^^^^ R33 

6cc6., 



Raa N" s R 36 



(XII) 




'YYY 





R18 R23 




N 



R37 



(XIV) 



13s R| Bl R,6s Rir. R,8x Rz3s R 2 5s R 26, R 2 7 

S> *^**->Ss =hoS, v/7yl, T/U^/Ug, 

T-y-zus, tvw=*v^ T^y-p^^g r5/ 

-oX\>&\\ 5£(III) *R,s~R,8*3iO!R 2 s~R 2 8<0 
^WB$gH-5fc®|5]±, (IV) *R I6 ~R 18 *5j;tf 

R 2 6~R 28 <o^^<og|^i-^tcD|^±, 5t (v) * Rl7 
irRi 8 fcJ;D?R 27 i:R 2 8, *$. hWz^(\u) <pR ir tR 
.8*5 XWRzrt R 2 8(4«-^SV>(C|S^- l*xmt:J&l& LT 
ti^, 5t(ix)~(xiv) {cfcvvc, l 2 U'OfyM) 
-f £3MK^* fete h y 7 a: =/UT 5 V h y yufi 

^ U R«s. R l6 , R l7 , R 18x R 23 , R 2S , 



40 



50 



R 26 s R 27 , R 28 , R 33 , R 3S . R 36 , R 37 *5J:L»fR 3e 

^ » z *J V ^ T Z tL C> (4 153 - T- <> A 5 t © X* o T t> J; 
V\ it(IX)*R ls ~R lex R 2S ~R 28 t5«tVR 3s ~R 38 
©*d»©B»i-St©RJdb, St (X) *>R 16 ~R 18 , r 

26~ R 28*5 «fc O'R 36 ~ R 38<0 ft Z) > <D "t" 5 fc CD|§] ±, 

ft (XI) tR.riR.s. R 27 <bR 2 8*5±UtR 37 tR 3 8, 
fc&VlcS: (XIII) fR.^R,., R 27< tR 28 :fcJ;tfR 
3r<bR 38 tt«-/rSvMcM^LTSSrJF^LTt«t^. ] 



(6) 



<&ffl¥-9 - 1 8 8 8 7 4 



[^^9] itrte*y*ify vsMt^^^i-s^i- 
tut &G-tz>m#.m 9 <d* isjhit'&fa'km 

[f»#JSll] '>4<HHO?l3ti^U iO' 

fls-S-^i 5 f»jjijg i~6 ©vvf na»tf>* y ^-y- y 

[0 0 0 1] 
[0 0 0 2] 

n^-ctc* y *-y- y ^it-s-voz&mE \.**<nmauto» 

t UcWt LT> *H!|#ff^5077142 *HP1¥- 
6-207169«>&« s 4$Hfl¥7-53956 #^t#«S!^fe5. 
#^05077142 ^iSBSt?^$nfc 2, 3-v>7* = 

<o % ^y^-y-y ^i§(D5~8& (^v-trvg&ftij) H±T* 

956 %-4±miZffl7jk£titi*S *1f-y >7#>)^-<Dtg<g-{z 



10 



f4, T^yu^T^ttttSv^s. f^S©nyhp-/^! 
[0 0 0 3] 

t»ft5t«ELfflttsHt, ^y^-y-y v^-s- 



[0 0 0 4] 

H&M&tetk-t- Z>tz#>to^&L] - co i 5^I#)I4, TIE 

(1) ~ (11) ©*JB9§K:J:0aj£$;h,5 o 

(1) ties; (i) T-s^tt^^/ ^r-y-y ^Mits-WoS; 

Qn -L (I) 

10 5?S!S*5i^ Lfc If 7 ^=^SSr t L, n(4 2£fcf4 3 

-=*y =¥-y-y — /wS4fc:f4 3 - ^-y-y 
<5. ] 

(2) mIiSAM^#^/i^ -<^-t?vgi, f y>>v^ e 
y 5^vit*fci4t°y ^i/v^T'fc^JiiE (i) co^y 

(3) SflfEL^T u— >v>-<Ag N 7L — 

20 a[3#^*fcf4 h y ry-^rsy h y -f^iffc 
•5±IE (D 4^f4 (2) co^y df-y-y i^mt-t^tm 

V^fc*-«|EL»^ 0 

(4) HfjfeL^P'cn^ l^yg, tTz7 xL=z/Ui/^ -f- 

as, -<vifvh y-c/ws, mmm^tz^hv y 

/wrsyhH/ustfcsifg (i) ~_ (3 ) oivfax 
*>co^y y >^{b^SrfflvN7t#aE l**-. 

(5) MfB^y^-y-y v^^^ties; (n) 
ix-5_hf2 (l) ~ (4) cD^-ftL;6»cD3ry 3--y-^ y 

30 ffc^fc&JH^fcfclHEL*^. 
[0 0 0 5] 
Kb 6] 

Z -4—4— h-L 




[0 0 0 6] [a (II) (C*5^T, Zl4f5> ? >^c7)2 

Oco^^n^-t i t,tc-<>if t°yi?v^, t°y 5 
40 ^vs*7t«f y ^^vmsr^fiiii-so^si/jMiR^w 

§r^-T„ Rlit7-»ll;^f5 lfflcog^S^^ 
L, kttO, I*fctt2-C*>5. n(42*fc«3T*& 
-5., n*5 2COt#L(47i=.l/>S,. t'7^^^v ; -t'/L' 

-<Vif^ h y -TA-aS, lSI«fcli(«y7x = ;l,7? 

75S2T*fcoT, 2flfC0^t°7v f >'^^^y dr-y-y 
50 T-fc5t# s '>/«c< t fc-:*rttL£ 2fe*fcf4 3-fitT'« 



(7) 4#HB¥9 - 1 8 8 8 7 4 

11 12 

^©i ? 4* / *t y yst-ok u o ifcii i t- * (i) ~ (5) o^f^^Mt!j^ ft ^|. ffl 

(6) gfiiE^-y dri^-y v^^#i^TIBS;(iii) ~(xi [0007] 
v) x*m&ii,z>*;*y-v v^{b^^fflv^c±fB * [ft 7] 



[0 00 8] 




[0 00 9] [fl59] 



15 



(9) 



¥f$l¥-9 - 1 8 8 8 7 4 



16 



Rig 



(XII) 




( XIII ) 



Bt8 ^23 



(XIV) 




F»38 N 



[0 0 1 1] [5*;(III) -(VIIDI^^T. L t 1*7^ 
S£3EU R 13 x R,s, R ls , R 17 , R 18 , R 23% 

Ras, R 2e . Rarfci^Raali^^Tk^J^^. AD^> 
IS^-, t Kodrv'S, *^#dr->S > - bom, S 

T/U^/PS, 7!)-/^ TA-=t3f->S v 7U-P 40 S! 
^v'S, 7^S, T/u^r/u^S, 7!)-;UftlS 

m%Zb<o-c$>^Ti>j:\,\ #.(111) ^R IS ~R, 8 *3J: 
0 ? R 2S ~R 28 W/i*>cDP^-rst,<0|^± > it (iv) <f»R 
ie~ R .8*5 J: tfR 26 ~ R ZB <Dt£fr<DM&-r%, <b (DfSldt, 
5£ (V) ^R 17 t R 18 *3j;t/R 27 i: R 2S , tehXf\z#(\ 



ID ^R.riR.sfciUtR^t R 28 |±#^Hv%(c^L 
TSlr^LT'bJ;v\ 5£(ix)~(xiv) tcio^r. l 2 

Svf^;us^ u Ri3n Risx Ri6s r 



50 



Rio, R 23 , R 25n R 2S , R 27 , r 28% r 33n r 3s r 

36, RarJo Jlt^Raafi^&^Tk^J!^^. /NByyf^, t 

^ n +->S- #/W*>v-g, - bam. i/7/S, T/U 
Ty-A-^ 7;l'3*->I > TV— u*>>£, 
T/w^^^-S. 7!)-;uf^Sifciifg 

OtfcoTUV^. ^(IX)^R 15 ~R l8 , R 25 ~R 2efe 

£v t R3s-~R 3B <Dtefr<Dmm-r2>i><Dm±, * (x) * 

R«6~R,s, R 26 ~ R 2S te i tfR 36 ~R 3e <7) 

i-*fc©ra±, 3* (XI) *R 12 £R 18N R„tR„*jJ; 
t5R3 7< tR 38 , /«Ct,t>*IC^ (XIII) tR, 7 iR 18i R 27 

i R 2 8*5J;t^R3T<!: R 38 li#^SV^(c^-^Lril^ff^ 

(7) m&*s*v»>mfc&to4t<£Gi-?>mmt&®> 
*>. se>fc***&#i-5jbE (i) ~ ( 6 ) o^-rti 



(10) 



17 



1ftffl¥-9- 18 8 8 7 4 



AMD*/ v >mt-&m*mi<^tz.^mK l*^„ 

(8) iShK^ iETiaAJI, 3E?L*li*»:l3j:t«E?L&A 

( 9 ) gaiety y >mik&%i$:<£%rrz>&mfc-&y!> 
mtf&ytmv$>.z±%e. (d ~ (6) ©v^*t*»©^y 

(10) ®^ftA/i, 

Sr^-f-S-kie (9) codf-y *-y-y vjRfb-frflb&JHv^fc* 

(11) '>/f<itlfroi)tI^tU r<£>3§3fcJi;$s 

it-fcot, rwig-g-g^gifiE^y^iJ-y >nkfc&m$; 
-^rrsJifE (i) ~ (6) m>T*w5^3-y =¥-y-y v 

[0012] 

[f^ffll #3g9iu:ffii^5=*-y v y&ik-g-mL 

t5 00~2000St, 2 5 0~5 0 OX-CDM-M.*^ 20 
U 9 0~2 0 0W7^iiBg (Tg) Sr^i", 

[0 0 13] ^Kicfflv^^y ^{b^i^ 

m^tsjise, ®^aEA^s^>i§*sfcfflvv S - 

* LV\, 

[0014] #^>P6 - 2 0 7 1 6 9 -5§-<&$8(C 

*y=*-y-y w«t^L*y*-y-y ^Wiiifcs 
[0015] s/c, *ftmicm^z>* s v i/?kvc& 

Vote, ±f&&$8tf>*y #-^y >ft64fe|clt'<, «5tSriS 
5tt.#ibn?)„ Sfc*-^ h/irlJtfSv'-y — :/t;:&-5 0 r 

[0016] 50 



18 



[oo i7] *3gimc#^s*y*ify >mte-£-<i&(i N 
tie**; (i) T-^$it?,„ 

Qn ~L (I) 

[0 0 1 8] 5£ (I) Ko^tRWt5i, Qfi^i^ 
0 ~ 2 A3?«8*a<l8£- Lfcty i?~jvm £• 

«1\ n(42S7t«43T-fctl> r n<@«DQ(i=& 

&%&mt LTfi-Oif^gt, try fH-^y 
f y ^^^3R^s»* rwip^iffg 

t5riW*t< > ey s?>*-cw:<!fc«#»2, 3 

(tL<li5, 6) CDiZ2£Acf4&H#-f§-3, 4 (t,L,< 

«4, 5) com. ey 5 yys-ciitist4, 5 (t, 
l<(*5, 6) ©sa, eyy^vafcf±(tjt#-g-3, 4 

(fcL<«45, 6) ©5S*fctttt«#*5. 4CiaT-S| 
[0 0 19] LlinftroS, -r^fc^>2ffi*fc(4 3-fficr) 

/wS«f*s»* L<^tf p>4v 3«©SiLTli7y-y 
hy-rvug (Jr^wicti'O-fefv h y ^yp^) n 

h y T y —>VT 5 V h y ^/uS (A#:^{c(4 h y 
[0 0 2 0] Q*3«fcU t Ltt'&^$t,{cg|feS$ r ^-bTV> 
-5tti<, l^>f<OQO^f42~l 0®^* U 

[0021] roi5lc2lBK±#fif5Qi^*i3- 

[00 2 2] *55Wlcffl^*3S: (I) r-^$tL2>Jry^ 
tD^fttftOiMt* (ID CfltrlBYt 6 

[00 2 3] (II) l^oV^TRWi-its it (II) (C 

-tfv*, ey^gg, t-y 5i»^*fcf4fy 

[0 0 2 4] ZT'^fiSt$^5il(4. $ <blc:etfeSSr#L 

( I ) Wlft?^T-^U7t'b<0i|B]«|c0'b<D^^(ff>tu.5 o 
[0 0 2 5] RJ4f Hffi<Og&g£ 



I) —St (XIV) »-*5»t5Ria*i:Rlt-e*)50T, 
[0 0 2 61 nte2£7cf3:3-e&5o n*20tHlt 

a*®-^* fctt h y 7 ^ ^;ur ^ > h y >r ^&&m u 
rfte>Kov*Tt>5*;(iii) ~s;(xiv) o<t ^*>vm&-f 

[0 0 2 7] Z T^^tl5ffi^li*^ 

[0 0 2 8] Zt^S^SS:tt5*^fc'7^yS 
*5 it 5 L t f ± v N-f tt TfcottiW <^ 

[0029] * (id -eai£;h,5*y 3r-?-y >«Yb*« 

*>fca»-Cfc*(III) ~5t(xiv) -e*Six5Yk**35S#* 
L-V\ 20 
[0 0 3 0] *1\ L^ilSLt "Cfc^S^^dl 

I) -(vin)^ov^RWi-s. SC(iii) -^(viii)(^ 

[ 0 0 3 1 ] Lx -?m£thZ>7=.-U>>g:t LTI1 o 

[0 0 3 2] Lx T^$*L5 f7xr:;^;l/S < i: LT 
fi. 4, 4' -tf^^^/l— 1, 1 ' -i/^/um^mj 
* Ur\ 30 

[0 0 3 3] L, X-mZtlZ-}-?? ^l/iS^/^mt It 
tt:. 1, 5 ~t7^ kV^^Sf ^ 

[0 0 3 4] r.jXb<D2i!5KWt«6Ktft(D<>(Od5#*UV^ 

[0 0 3 5] 5S(III) *<£>R 13 > Ri5-R 18 . R 23 . R 
2s~R 28 , ^(IV)tfJ ( 7)R l 3 > R 16 ~r 18n r 23x R 26 ~ 



R 2 s, 5t(V) 


^^Ria, Ris. R17, 


R 18> 


R 2 3* 


R 2 5^ R27n 


R 28 > 5t(VI)<p£>R l3N 


R I6> 


R isx 


^23x R 2 6> 


R 28 , it(VII) -fOR I3 


^ R 17 


> Ris, R 40 


23n R27, R 


28 , ^(VIII)tf<^R 13 , 


R is> 


R i 8 x 



^f/l-fi. Ty-yUSs T/U3^^S. 7y-n*->s, 

[0 0 3 6] R„fCS$il5Aoyyg^i 

[0 0 3 7] R,»«Sf-C*$ii5r^/uStttt«3|f«:l 50 



> ffi¥9- 18 8 8 7 4 

20 

tUK Attttlcii, y^vi^ ^^vu*, n-^u 

[0038] R^mT'mzfrzTv-jism&mfcmme 

~3 0CDfc<DtfS#£L<, ifffcoTt^i («S£-# 

•^I'St^-cOtW^J LV\, R I3 ?©7!)-/US 
<£>=gr#0il<t Ltli, y^=.,i^ l—)-y^-A^m. 2 _ 
-J-y^fvug, 2 - b*7a^y /ug, 3-fc'y^^y/u 

[0 0 3 9] R 13 ^-C«^tV5T/U=i^->S|j: x T/U* 
/I'gB^cD^gfifcriJ 1 —6 cot) cOriW * U < , g^S^^" 

[0 0 4 0] R, 3 ffS$}l57 y— a4r->Si bT 

[0041] R 13 mx-iti£iizT s. ;mte&&m&&i. 

[0 0 4 2] R.a^T-^^n-ST/udf/u^^Si: UTfi 
[0 0 4 3] R 13 ^T't*H57!J -/^^"Si: LT»4 
[0 0 4 4] Ri,*-e*4ix5**ai*iLTtt7/wy 

[0 0 4 5] fifeV^r, R 1S ~R, Q . R 25 ~R 

r.sx R* s ~R* a <otj:fr<Dmm-rz>i } <om±. sew ic 

fcV^T. R 17 iR 18 , R 2 ri:R 2 8, S:(VII) (C*3VnT. 
R.7<tR 18 , R 27 iR 28 f4, #*5VMCjfg-g-LTSSSrJ12 



21 

[0 0 4 6] 5£<III) -*(VIII)(C^V^, R 13> R 23 

ttry— scan) cdr 15 - 

Rib, Ras— RzettTk*®^, 7;U^/1/£ N T/un^fi/ 

fiR1-« t>^>*if*s»*LV\ Sfc. 5£(IV)C0R 16 <- 
Ria. R 2 e— R 28 , 3t(V) C0R 1Sv R 17% R l8N r 2Sn 
R 27 , R 2S s 5£(VI)cDR 16> R 18x R 2 ©, R 28 . 5t(VI 
I) CDR 17 . R 18x R 27% R 28n 5£(VIII)(OR 15n 
Rie. R 26 , R*al*&*7kmm s f-t£}£T*1bZ>Zbi>W& 10 

[0.0 4 7] j&t^ L^3ISL 2 -C*>S»^OS;(IX) 

-c\ l 2 f±^>-tf > h v-f/^m. mmm^tztti hv? 

[0 04 8] L 2 -vmZtlZ^^-Vls h V -f/U&t IT 

Mil, 3, 5— <^>bv^/i-m^mj^^\ 
[0049] l 2 T*m£ivz> b y 7x^7 ^ > h y 

/US<tLTf*4, 4' , 4" ~ h y ^ai^/U- 1 , 
1', r -Fy^;uS§^U\ 20 
[0 0 5 0] r tl&O 3 ffiSiiilfto t O LV> 
^i^^ J;o-C(j:7;u^;uS s ry— /uS^cog^S 

[0 0 5 l]a(IX)^R l3 , R 16 ~Rxa. R 23 , R 25 
— R 28 , R 33 > R 3 s~R 38 s A(X)*OR 13 , R 16 ~R 

R 2 3^ R 26 ^R 28 . R 33n R 36 ~R 38 > ^(XD^co 
Ris^ Risx R irx Risv Rz 3 > R 2S x R 2 7> R 28x R 
33. R 3 s> R 37 > R 38 , it(XII) fOR 13% R 16> 
Rie. R 23 . R 28 x R 28 , R 33 x R 36 ^ R 38 , 5£(XIII) 
C P(DR 13X R 17x R 18n R 23s r 27x r 28n r 33% 30 
R 37 . R 38 s 5£(XIV) <p<DR 19x R 1Ex R 18s R 23 . R 
R 28 . R 33 . R 3S > R 38 f3:, 45-**SSlB-7\ s^&s? 

^S. tvi^a-s, ry— /us, ry- 



(12 > 4$Bi§¥9- 1 8 8 8 7 4 

22 

TttSC(III) -5£(VIII) <D t -ZX-mftz fceot fgltKo 
fcOri^tffeixS. £fc x *(IX)fcl*5lvC\ R 1S - 
Ris, R 2 s— R 28 , R 36 — RssO/^^^PS-f'StOf^ 
±, 5t(X) Kfc^T, R l6 -R 18 , R 26 -R 28N R 36 ~ 
Ras<Dfj;fr<DMt£'r Zi><om±. ^(XDfdfc^T, R 17 
£Ri 8 . R 27 i:R 28s R 37 £R 38x 5t(XIII) (Cfc^T. 
Rir^Rie, R 27 £R 28x R 3 TirR 38 ^, #*2V>f;i*S 
^tt^WLTJ:<, UTtt*(IIl) -St 

(xiv) <Dtzz<Di><Dkmm<Di><D&m?htiz> 0 s 

fc, 5t(III) -(XIV) K*5V^T, R 13 , R 23 , R 33 H 
[0 0 5 2] ^(IX)<DR 15 ~R 18> R 2S -R 28> 

R3s^R38(i**^fcs^^(iBlS-^5t^l^±^^ 

[0 0 5 3] £fc x 5£<X) ©R l6 -R 18% R 26 -R 28x 
R 3 e-R3 8 . 5£(XI)CDR 1SN R 17s R 18n r 25> r 27n 



R 28> 


R3S. 


R 37n 


R 38 . ^(XII) ^>R 16 , R 18> 


R 2 e. 


R28x 


R36S 


R 38 , ^:(xiii)cor 17n r 18n 


R 2 7> 


R 28 % 


R 37s 


R 38 , S;(XIV) tf>R 1Sx R l8x 


R 2 Sn 


R 28 x 


R 35x 


R3s(i#^7k^Jp:^*if-cfcsr 



100 54] «TC, *^Wtc»*L<ffl^ett5S: 

tt, ^(III) ~5£(XIV) ^L,, L 2l R 13 ^Oto 
-S-tJ-fr-e^^: U R 13 i: R 23 >i 5 S^-5 t ^ ligcf-e»J* 
(-^LT^S 0 S;(lli) -it(xiv) T'<7>mm±iX 

1 0 0 5 5 ] 



< 13 > f$l¥9-1 8 8 8 7 4 



JV, Mil) 

it&fo No. 






R1B-R2S 


Rj«-R26 


R|7=B2T 




Ill- 1 




-Ph 


H 


H 


H 


H 


III- 2 


-oo 


-Ph 


H 


H 


H 


CH, 


III- 3 


-oo 


-Ph 


H 


H 


CH, 


H 


III- 4 


-o-o- 


-Ph 


H 


CH, 


CH, 


H 


III- 5 


-o-o 


-Ph 


CH, 


H 


H 


CH, 


III- 6 


-O-O- 


-Ph 


CH, 


CH, 


H 


H 


III- 7 


-oo 


-Ph 


H 


CH, 


H 


CH, 


III- 8 




-Ph 


CH, 


CH, 


H 


CH, 


III- 9 




-Ph 


CH, 


CH, 


CH, 


H 


111-10 


-oo- 


-Ph 


CH, 


CH, 


CH, 


CH, 


III-ll 




-Ph 


H 


H 


H 


C 2 H S 


I 11-12 




-Ph 


H 


H 


C2H6 


H 


111-13 


-oo 


-Ph 


H 


dHs 


CzHs 


H 


111-14 


-oo 


-Ph 


C2R5 


H 


H 


CaHs 


111-15 




-Ph 


C*fl, 


C,H S 


H 


H 


111-16 


-oo- 


-Ph 


H 


C 2 H S 


H 


C,H S 


111-17 


-oo- 


-Ph 


C,H S 


CaHs 


CgHs 


H 


111-18 


-oo 


-Ph 


C2H5 


C2H5 


H 


CzHs 


111-19 


-oo- 


-Ph 


C 2 H S 


C2H5 


C 2 H 5 




111-20 


-o-o- 


-Ph 


H 


H 


H 


II-C3H7 


111-21 


-oo 


-Ph 


H 


H 


n-C,H 7 


H 


111-22 


-oo 


-Ph 


H 


n-CHr 




H 


111-23 


-oo- 


-Ph 


n-CaH7 


H 


H 


n-C 3 H 7 



(00 5 6] 



< 14 > 1 8 8 8 7 4 

25 26 



Si (III) 
<t&fo No. 




Ris-Ras 




Rl« = R26 


Ri T 3 Ra7 


Rl8=R28 


111-24 


-QO- 


-Ph 


n-CaHr 


n-C 3 H T 


H 


H 


111-25 




-Ph 


H 




H 


n-C 3 Hr 


111-26 




-Ph 


n-CaHr 


n-C 3 H 7 


n-C,H 7 


H 


111-27 


-oo 

V- — / v — -J 


-Ph 


n-C,Hr 




H 


n-C»H T 


. 111-28 




-Ph 


n-C 3 HT 


n-C 3 H7 


n^CsHr 


n-C 3 Hr 


111-29 


-oo- 


-Ph 


H 


H 


H 




111-30 


oo- 


-Ph 


H 


H 




H 


111-31 


-oo 


-Ph 


H 






H 


111-32 




-Ph 


n-CtHe 


H 


H 


11 Vf4ll9 


111-33 




-Ph 


n-CHe 




H 


H 


111-34 




-Ph 


H 




H 


n-CnHs 


111-35 


-o-o- 


-Ph 


n-C.H 9 


ri-C«Ha 




H 


I I 1-36 


-o-o- 


-Ph 


n-CHs 




H 




111-37 




-Ph 


11-C4H9 


n~C4Ha 


11-C4H9 


n-C4Hg 


111-38 


-o-o- 


-Ph 


H 


H 


H 


t - C4Ha 


I 11-39 




-Ph 


H 


H 


t-CJia 


H 


111-40 




-Ph 


H 


t-CH» 




H 


I 11-41 




-Ph 


t~C4H* 


H 


H 


t-C4H 9 


I 11-42 


-o-o- 


-Ph 


fc~ C4H9 


t-CH, 


H 


H 


I 11-43 


-o^> 


-Ph 


H 


t-CH 9 


H 




I 11-44 


-oo ■ 


-Ph 




t-C,H, 


t-C-Hs 


H 


1 11-45 


-o-o- 


-Ph 


t-C,H 9 


t-C«H, 


H 




III-4B 


-oo- 


-Ph 




t-C,H, 







[ 0 0 5 7 J 



lit 1 3 ] 



27 



4#M^9 - 1 8 8 8 7 4 

28 



5£(III) 
<t&&) No- 


L, 




Ris=R2 5 


Ria^Rze 


Ri7*R 


it Ri«-Rj 


II 1-47 




-Ph 


H 


H 


H 


-OCHa 


111-48 


-oo 


-Ph 


H 


H 


-OCH3 


H 


111-49 




-Ph 


H 


-0CH3 


-0CH 3 


H 


111-50 




-Ph 


-OCHa 


e 


H 


-OCHa 


111-51 


-oo- 


-Ph 


-OCHa 


-OCH, 


H 


H 


111-52 


-oo 


-Ph 


H 


-OCH, 


H 


-OCH, 


TTT-H1 

1 11 3d 


-o-o- 


-Ph 


-OCH, 


-OCHa 


-OCHa 


H 


111-54 


-oo- 


-Ph 


-OCHa 


-OCH, 


H 


-OCH3 


111-55 


-OO- 


-Ph 


-rim 




-OCH, 


-OCHa 


III -56 




-Ph 


H 


H 


tRitUIi^ 


















III -57 


-o-o 


-Ph 


H 


rRietRn 




H 










LR, e^R2 7 






111-58 




-Ph 


rRts£Rt< 


it? <7f>^ 


rRtriR 


1 ait 












LR*TiR; 




ni-59 


oo- 


-Ph 


H rF 


lietRia,Ri7^R 





(Ras~Raa Tfe^G) 



111-60 




-Ph 


rRistRi6, R»eiR>7, 


RirfcRi.it &W&mi 








LL 






111-61 




-Ph 


H 


H 


H 


-Ph 


111-62 


-OO 


-Ph 


H 


H 


-Ph 


H 


111-63 


-€H>- 


-Ph 


H 


-Ph 


-Ph 


H 


111-64 




-Ph 


-Ph 


H 


H 


-Ph 


111-65 




-Ph 


-Ph 


-Ph 


H 


K 


111-66 




-Ph 


H 


-Ph 


H 


-Ph 


111-67 


-OO- 


-Ph 


-Ph 


-Ph 


-Ph 


H 



[0 0 5 8] 



Kb 1 4 ] 



29 



¥rffl¥-9 — 1 8 8 8 7 4 

30 



IC(III) 

it-mi no. 




Ri*=Rm 




Rie-Rje 


R17-R27 


Ria-Rj 


III-G8 


-O-O" 


-Ph 


-Ph 


-Ph 


H 


-Ph 


I 11-69 


-oo 


-Ph 


-Ph 


-Fh 


-Ph 


-Ph 


111-70 


-o-o 


-Ph 


H 


H 


H 


i-tm 


I 11-71 


-OO- 


-Ph 


H 


H 


H 


z-tm 


I 11-72 


-oo 


-Ph 


H 


H 


\-tm 


H 


III-73 


oo- 


-Ph 


H 


H 


z-tm 


H 


111-74 


-oo- 


-Ph 


i-tm 


H 


H 


\-tm 


111-75 


-oo- 


-Ph 


H 




\-tm 


H 


111-76 


oo- 


-Ph 


R 


z-tm 


z-tm 


H 


111-77 




-Ph 


2-tm 


H 


H 


2~t71-<b 

&» J J f IV 


111-78 


-o-o 


-Ph 


2-tm 


z-tm 


H 


H 


1 11-79 




-Ph 


\-tm 


i-tm 


H 


H 


rn-8o 


-oo 


-Ph 


z-tm 


H 


z-tm 


H 


ni-8i 




-Ph 


i-tm 


H 


l-t7tli 


H 


in-82 


-o-o- 


-Ph 


H 


H 


4-fc*7i-»J* 


H 


in-83 


-oo 


-Ph 


H 


H 




H 


111-84 




-Ph 


H 


H 




H 


I 11-85 




-Ph 


H 


H 


H 


4-t7x-W 


111-86 


-chq- 


-Ph 


H 


H 


H 


3-t?7x=!M 


111-87 


-oo 


-Ph 


H 


H 


H 


2-a^)H 


in-88 




-Ph 


H 




4-k'7x^!>* 


H 


iri-89 


-o-o 


-Ph 


H 


3-t*7x-'/* 


3-t7x^M< 


H 


iri-9o 


-o-o 


-Ph 


H 




2-tT7x-M< 


H 



[ 0 0 5 9 J 



Utl5) 



18 8 8 7 4 



it&tiO No. 


Li 


R»»-R« 


Ris = Rjs 


Ri«"Rjb 


Rl7=R27 


Ri»"Rj« 


111-91 


-o-o 


-Pb 


4-tf7x;'/A 


H 


H 


4-t'7i-»M 


111-92 


-oo- 


-Ph 


3-fc'7j>W 


H 


H 


3-fc'7x=M- 


111-93 


-o-o- 


-Ph 


2-fc'7x^J* 


H 


H 


2-fc'7i-«W 


111-94 


-oo- 


-Ph 


4-lf7*3W 


H 




H 


111-95 


-oo 


-Ph 


3-fc7i-W 


H 


3-t7i^* 


H 


111-96 


oo- 


-Ph 


2-fc*7iZ'J* 


H 


2-e7i^'j* 


H 


111-97 


-OO 


-Ph 


H 


H 


CI 


H 


111-98 


-O-O- 


-Pb 


H 


H 


-OH 


H 


rn-99 


-OO 


-Ph 


H 


H 


-no, 


H 


III-100 


-o-o 


-Ph 


e 


H 


-CN 


H 


III-101 


-o-o- 


-Ph 


H 


H 


-OPh 


H 


III-102 


-OO- 


-Ph 


H 


H 


-SCH, 


H 


III-103 


-OO- 


-Ph 


H 


H 


-SPh 


H 


III-104 


-o- 


-Ph 


H 


H 


H 


H 


III-105 


-o- 


-Pb 


H 


H 


H 


CH, 


III-106 


-o 


-Ph 


H 


H 


CH, 


H 


III-107 


-o- 


-Pb 


H 


CHa 


CH, 


H 


III-108 


-Q- 


-Ph 


CH, 


H 


H 


CH, 


III-109 


-o- 


-Pb 


CH, 


CH, 


H 


H 


III-llO 


-o- 


-Ph 


H 


CH, 


H 


CH, 


I 11-111 


-o 


-Ph 


(S3 


CH, 


H 


CH, 


rii-112 


-o- 


-Ph 


CH, 


CH, 


CH, 


H 


III-113 


-o- 


-Ph 


CH, 


CH, 


CH, 


CH, 



[0 0 6 0] 



33 



¥fffl¥-9 - 1 8 8 8 7 4 

34 



3^(111) 
it&Vt No. 


L, 


R»S=R23 


R15-R2S 


Ri«=R 2 e 


Rl T a Rz7 


Ria~R; 


III-114 


-O- 


-Ph 


H 


H 


H 


C2H5 


rii-ii5 




-Ph 


H 


H 


C 2 H 5 


H 


III-ilG 


-o- 


-Ph 


H 


C 2 H 5 


CH 5 


H 


III-117 


-o 


-Ph 


C2H5 


H 


R 


C 2 H 6 


ui-m 


-o- 


-Ph 


C 2 H S 


C 2 H 3 


H 


H 


III-119 




-Ph 


H 




u 

XI 




III-120 


-o- 


-Ph 


CH» 




C2HS 


H 


111-121 


-o- 


-Ph 


CzHs 


C2H5 


H 


C a H 6 


III-122 


-o- 


-Ph 


CaHs 


CaHs 


CaHe 


c 4 e 6 


111-123 


-o- 


-Ph 


H 


H 


11 


n 03117 


III-124 


-o- 


-Ph 


H 


H 


n-CsH* 


H 


III-125 


-o- 


-Ph 


H 






H 


III-126 


-o- 


-Ph 




H 


H 




III-127 




-Ph 




n^CaHr 


H 


H 


III -128 


-O- 


-Ph 


H 


n-C 3 Hj 


H 


n~CaH7 


III-129 




-Ph 


n-C 3 H T 


n~p3Hr 




H 


III-130 


-o- 


-Ph 


11-C3H7 


ji-CsHt 


H 


n~CaH7 


III-131 


-o- 


-Ph 




n-C,Hr 


n-C 3 ftr 


11--C3H7 


III-132 




-Ph 


H 


u 

11 


u 
n 


n W1I9 


III-133 




-Ph 


B 


H 




H 


III-134 


-o- 


-Ph 


H 


n-C4H« 




H 


111-135 




-Ph 


n^Hg 


H 


H 


n-CH 9 


III-136 




-Ph 


n-C^Hg 


n-C 4 H 9 


H 


H 



[0 0 6 1] 



[ftl7] 



(19) 

35 



5*: din 



No 


Li 


Ri a'Rzs 


ft . 






0 n 






-Ph 


U 


11-C4H9 


H 




III-138 


-o- 


-Ph 




n-C4H9 


n-C^Hg 


H 


iir-t39 


-o- 


-Ph 


J1-C4H9 


n-C 4 H9 


H 


n-C-^Ha 


m-uo 




-Ph 




n-C 4 H 9 


n-C«H, 




II 1-141 


-o- 


-Ph 


H 


a 


H 


t— C4H9 


11I-14Z 




-Ph 


H 


h 




H 


I I 1-143 




-Hi 


H 




t-C«Ho 


H 


rrT~ia4 

XIX X 




rTl 




H 


H 


t" C4H9 


T T Y l iic 

111-145 


-TV- 


-Ph 


t-C-,H* 


t-C«Ho 


H 


H 


TT T 1 AC 

II J-J46 




-Ph 


H 


t-C^Ho 


H 


t-C^* 


TT T 1 A*? 




-Ph 








H 




-o- 


-Ph 




t-C^Hg 


H 


t-C4H9 


TTT.1 AQ 
ill IHQ 




-Ph 


t-CiH 9 


t-CH 9 




t-C4R9 


t tt i an 

III-150 




-Ph 


H 


H 


H 


-OCHa 


T TT ICI 

III-151 




-Ph 


H 


H 


-0CH 3 


H 


III-152 






H 


-oat, 


-0CH 3 


H 


Hi 1W 




-Ph 


-OCH3 


H 


H 


-0CH 3 


ni-154 


>5 — x 

-o- 


-Ph 


-OCHa 


-OCJfc 


H 


H 


III-155 


-o- 


-Ph 


H 


-OCH, 


H 


-OCH3 


III-15G 


-o- 


-Ph 


-OCH, 


-OCH, 


-OCH3 


H 


III-157 


-o- 


-Ph 


-OCH* 


-OCH, 


H 


-OCH3 


III-158 


-o- 


;Ph 


-OCH* 


-OCHj 


-oat 


-0CH 3 



4#BB¥9- 1 8 8 8 7 4 

36 



[0 0 6 2] 



lib 1 8 ] 





37 




(20) 


38 


5UIII) 
il&ti No. 


Li 




Ri»» 


Rib Ri«°R 2e 


Rit = Rzt Rn=Raa 


III-159 




-Ph 


H 


H 


rRufcRis 
Ir*?£R*. 




III-160 


-o- 


-Ph 


H 


rRntR 

Lr»^r 




H 


Tir-i6i 

111 lUi 




rn 


(•RisiRiaiT 'Of/JS 
LR*siR2«W W>m 


rRi7tf? 
iR^fcR 




III-162 






R 


rF,ciR, 0 .R,Ti:R.o« $4«>f>SBt fflfiiU 
(R2a~R« vi>fflt) 


111 IOO 




-rn 


rRis 

lu 


iRie. Ri.tR 1T< Ri7iR, 8 tr #*Ot?>S* AM 


III -164 




-Ph 


H 


R 


H 


-Ph 


III-165 


-o- 


-Ph 


H 


H 


-Ph 


H 


nr-166 




-Ph 


H 


-Ph 


-Ph 


H 


in-167 


-o- 


-Ph 


-Ph 


H 


H 


-Ph 


rn-163 


-o- 


-Ph 


-Ph 


-Ph 


H 


H 


III-169 


-o- 


-Ph 


H 


-Ph 


H 


-Ph 


III-170 


-o- 


-Ph 


-Ph 


-Ph 


-Ph 


H 


III-171 


-o- 


-Ph 


-Ph 


-Ph 


H 


-Ph 


m-172 


-Q- 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


m-173 


-O- 


-Ph 


H 


H 


H 


i-fm 


ni-174 


-o- 


-Ph 


H 


H 


H 




III-175 


-o- 


-Ph 


H 


H 




H 


III-176 


-o- 


-Ph 


H 


H 




H 


III-177 


-o- 


-Ph 


\-fm 


H 


H 




III-178 


-o- 


-Ph 


H 


\-tm 


i-tm 


H 


III-179 


-o- 


Ph 


H 


i-tm 


z-tm 


H 



[ 0 0 6 3 J 



Hki9] 



39 



4#HB^P9 - 1 8 8 8 7 4 

40 



fC&fa No. 


Li 


Ri **R2 3 


Ki it s Ri c 


R, -=P,- 
nis A2 Q 


ill 7*1*27 


D — D 


III-180 


\=/ 


-Ph 


« / / j ir 


If 

n 


U 

n 




III-181 


-o- 


-Ph 


t* J / J rw 


9-4741 


u 
11 


Tf 

H 


III-182 


-O- 


-Ph 




I T/T/r 


H 


H 


III-183 


-TV 


-Ph 




H 




H 


TTT-1JM 

111 IM 


\=/ 






H 




H 


III-18S 




-Ph 


n 


tr 
n 


A — It ■ 


H 


III-186 


\=/ 


-Pb 


17 

n 




o-tvx-yj' 


H 


III-187 


-TV- 


-Ph 


u 
n 


u 
n 




H 


III-188 


-o- 


-Ph 


u 
11 


n 


H 


4-fc7x~ , J& 


III-189 


-o- 


-Ph 


u 

D 


H 


H 


3-t7x-'J^ 


HI-ISO 


-o- 


-ph 

1U 


U 
XI 


H 


H 


2-t7x-M> 


III-191 


\=/ 


-Ph 


12 

n 




4-f7x-W 


H 


III-192 




-Ph 


n 
ii 


O C/X— y# 


0_l/"7 —lit* 


H 


III-193 


-TV 


-Ph 


H 
u 


9-1**7 *~rn 

* c/x— y/v 


Z-C7x- ? JJlr 


H 


III-194 


-TV 


ra 




f 1 

H 


H 


4-t7x~M 


III-195 




m 


OLf-T^ - It* 


H 


H 




III-196 




-Ph 
m 


£-C/x— 1 /7k 


FT 

H 


H 


2-c7x~ , JA 


III-197 




-Ph 


C/x— VA 


H 


4-K7z-W 


H 


rrr-iga 

111 ISO 




-ra 


3-t7x-W 


H 




H 


in-199 


-o- 


-Ph 


2-tf7x^M 


H 




fl 


III-200 


-o- 


-Ph 


H 


H 


CI 


H 


III-201 


-o- 


-Ph 


H 


H 


-OH 


H 


III-202 




-Ph 


H 


H 


-NOj 


H 



[0 0 6 4] 



[ft2 0] 



(22) tefflW- 9-188874 

41 42 



5* (III) 

vchm no. 


L, 


Ru=Ri» 




Rl«=R26 


Ri 7 = Ra7 


Rt«' 


I I 1-203 


-o- 


-Ph 


H 


H 


-ON 


U 


I 11-204 


-o- 


-Ph 


H 


H 


-OPh 


ff 


III-205 


-o- 


-Ph 


H 


H 


-SCH. 


H 


III-206 


-6- 


-Ph 


H 


K 


-SPh 


H 


I 11-207 


XXX 


-Ph 


H 


H 


H 


H 


III-208 


XXX 


-Ph 


H 


H 


H 


CHa 


I 11-209 


XXX 


-Ph 


H 


H 


CH. 


H 


III-210 


XXX 


-Ph 


H 


CH. 


CH. 


H 


III-211 


XXX 


-Ph 


CH, 


H 


H 


CH, 


III-212 


XXX 


-Ph 


CH, 


CH, 


H 


H 


III-213 


m 


-Ph 


H 


CH, 


H 


CH, 


III-214 


XXX 


-Ph 


CH, 


CHa 


H 


CHa 


III-215 


XXX 


-Ph 


CH, 


CH, 


CH. 


H 


111-236 


m 


-Ph 


CH 3 


CH, 


CH. 


CHa 


III-217 


XXX 


-Fh 


H 


H 


H 


CzHs 


III-218 


XXX 


-Ph 


H 


H 


CaHs 


H 


III-219 


XXX 


-Ph 


H 


CaHs 


CaHs 


H 


III-220 


XXX 


-Ph 


CHs 


H 


H 


CH S 


III-221 


XXX 


-Ph 


CHs 


C 2 H S 


H 


H 


III-222 


XXX 


-Ph 


H 




H 


CaHs 


III-223 


XXX 


-Ph 


C2HS 


CzHs 


CaHs 


H 


III-224 


xxx 


-Ph 


CH, 


CaHs 


H 


CH. 


III-225 


XXX 


-Ph 


CaHs 


CH. 


CH. 


CaHs 



[0 0 6 5] 



lit 2 1 J 





43 




(23; 




44 


#M¥9 


5£(III) 
/fcA4*J No. 


Li 


Rl 3 c Rz3 


Hi 5*«2S 




IU7-K27 


Kia"R; 


TTT-90C 


XXX 


-Ph 


H 


H 


H 




TTI-227 


ulX 


_pu 
ru 


n 

Q 


IT 

H 


_ n Tf 


H 


TTT OOQ 


XXX 


-Ph 


H 




n-C 3 H 7 


H 






-Ph 


n-Czlir 


e 


H 


n-C 3 H 7 


III-230 


XXX 


-Ph 


n-C 3 H 7 


n-C*H 7 


H 


H 


II 1-161 




-Ph 


H 


n-C a H 7 


H 


n— CaH 7 


TTT 111 

III-232 




-Ph 


n-C*H 7 


n-C,H7 


n-Caflr 


H 


TTT 910 




-Ph 




n-C 3 H 7 


H 


n— C 3 H 7 


III-234 


XXX 


-Ph 


n-C 3 H 7 


n-C,H 7 


n-C*H 7 




III-235 


XXX 


-Ph 


H 


H 


H 


n— C4H9 


TTT OCC 

III-236 


XXX 


-Ph 


H 


H 


n-C4H9 


H 


TTT 0<a*7 

I1J-237 


XXX 


-Ph 


H 




n-C4Hs 


H 


III-23& 




-Ph 




H 


H 


n-C«H9 


T TT — 9^30 

III c3$ 


kXX 


-Ph 


rt-C4H9 


11-C4H9 


e 


H 


TTT — OA(\ 
II1~Z4U 

III-241 


XXX 
XXX 


-Ph 
-Ph 


H 

rt-C4H9 


n-OJfe 

F1-C4H9 


H 

n-C4H9 


n-CH 9 

n 


TTT-?d9 

111 


XXX 


-rn 


_ r* ii 


11-C4H9 


H 


II-C4H9 


III-243 


XCk 


-Ph 


n— C4H9 


n-C4H9 


11-C4H0 




TTT -9 Ad 
111 ant 


XXX 


n* 

~ra 


H 


H 


H 


t-C4H9 


III £<±0 


XXX 


-Ph 


H 


H 




H 


III-24G 


XXX 


-Ph 


H 


fc— C4H9 


t— C4H9 


H 


III-247 


XXX 


-Ph 




H 


H 




III-248 


XXX 


-Ph 




t-C,H. 


H 


H 



[0 0 6 61 



lit 2 2) 



(24) ¥fffi¥> 9-188874 

45 46 



5UIII) 

No. 


Li 


Ri»"Rj3 


Ris=R*s 


Rie^Rae 


Rl7=R2 


7 Rlg=R28 


III-249 


XXX 


-Ph 


H 




H 




III-250 


XXX 


-Ph 


t-C«H, 


t-C«H. 




H 


III-251 


XXX 


-Ph 


t~C<Ho 


t-C«H, 


H 


t-C<H 9 


III-252 


XXX 


-Ph 


t-C 4 H, 


t-C«H, 




t-C«H, 


III-253 


XXX 


-Ph 


R 


H 


H 


-OCH, 


III-254 


xax 


-Ph 


H 


H 


-OCH, 


H 


III-255 


XXX 


-Ph 


H 


-OCH, 


-OCH, 


H 


III -256 


XXX 


-Ph 


-OCH, 


H 


H 


-OCH, 


III-257 


m 


-Ph 


-OCH, 


-OCH3 


H 


H 


1 11-258 


XXX 


-Ph 


H 


-OCH, 


H 


-OCH, 


Iir-259 




-Ph 
TO 






-OCH, 


H 


III-260 


XXX 


-Ph 


-och 3 




H 


-OCH, 


III-261 


XXX 


-Ph 


-oca. 


-OCH, 


-OCH, 


-OCH, 


III-262 


XXX 


-Ph 


H 


H 


rRi7*Ri.fcT W>m 
LR,»i:Ra.W Wfrm 


I 11-263 


XXX 


-Ph 


H 


rR. a£Ri t 

LRae^Ra7 


it 


H 


III-264 


XXX 


-Ph 


rRishRi« 




LR,7ai«i:T o&m 



111-265 XXX -Ph H rR'«y>».R>TfcR I8 tT MfSL 

HI-266 XXX _Ph rR. s «.6. R,.i:R.r, RutRiaiT &4<>vm KM 



III-267 
III-268 
Iir-269 
III-270 T Tf 



XXX 



-Ph 


H 


H 


H 


-Ph 


-Ph 


H 


H 


-Ph 


H 


-Ph 


H 


-Ph 


-Ph 


H 


-Ph 


-Ph 


H 


H 


-Ph 



[0 0 6 7] 



Ut2 3] 



47 



¥fffl¥9 - 1 8 8 8 7 4 

48 



3UIII) 

it-em no. 








Ri«"R»e 


R|7 = R»7 


Ris=R»a 


III-271 


XXX 


-Ph 


-Ph 


-Fh 


H 


H 


II 1-272 


XXX 


-Ph 


H 


-Ph 


H 


-Ph 


III-273 


XXX 


-Ph 


-Ph 


-Ph 


-Fh 


H 


III-274 


XXX 


-Ph 


-Ph 


-Ph 


H 


-Ph 


III-275 


XXX 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


III-276 


XXX 


-Ph 


H 


H 


H 


i-tm 


III-277 


XXX 


-Ph 


H 


H 


H 


2-tm 


III-278 


XXX 


-Ph 


H 


H 


l-tm 


H 


III-279 


XXX 


-Ph 


H 


H 




H 


I 11-280 


xxx 


-Ph 


i-tm 


H 


H 




III-281 


XXX 


-Ph 


H 


i-tm 




H 


I 11-282 


XXX 


-Ph 


H 


z-tm 


z-tm 


H 


I II -283 


xxx 


-Ph 


2-tm 


H 


H 


2-tm 


III-284 


xxx 


-Ph 


i-rm 


2-tm 


H 


H 


III-285 


XXX 


-Ph 


i-tm 


i-tm 


H 


H 


III-286 


xxx 


-Ph 


z-tm 


H 


z-tm 


H 


III-287 


xxx 


-Ph 


i-tm 


H 


i-tm 


H 


I I 1-288 


xxx 


-Ph 


H 


H 




H 


I I 1-289 


xxx 


-Ph 


H 


H 


3-fc7x='/* 


H 


I 11-290 


xxx 


-Ph 


H 


H 




H 


III-291 


xxx 


-Ph 


H 


H 


H 




III-292 


XXX 


-Ph 


B 


H 


H 




III-293 


xxx 


-Ph 


H 


H 


H 





[0 0 6 8] 



lit 2 4] 



(26) 



4#M¥9 - 1 8 8 8 7 4 





49 








50 




it (III) 

it&fa No. 


L, 


Rl J°R2 3 




Ria=R 26 


Ri7=*R27 


R| a 3S R28 


III-294 




-Ph 


H 




4-£7x-!/* 


H 


III-295 


XXX 


-Ph 


H 






H 


III-296 


XXX 


-Ph 


H 




2-t7j>W 


H 


III-297 


XXX 


-Ph 




H 


H 


4-^7x3/* 


III-298 


XXX 


-Ph 




fi 


H 




III-299 


XXX 


-Ph 




H 


H 


6 U/X— V/K 


III-300 




-Ph 


4-tf7x^M 


H 


4-t?7x^/* 


H 


III-301 




-Ph 




R 


O \./J^-/fV 


u 
n 


III-302 




-Ph 




H 




n 


I II -303 




-Ph 


H 


H 


n 


u 
a 


III-304 




-Ph 


H 


H 


-OH 


u 
ii 


III-305 


XXX 


-Ph 


H 


H 


-NOa 


u 

u 


III-306 


XXX 


-Ph 


H 


H 


-cw 


If 
D 


III-307 


XXX 


-Ph 


H 


H 


-OPh 


H 


III-308 


XXX 


-Ph 


H 


fl 


-SCH 3 


H 


in ouy 




-Ph 


H 


H 


-SPh 


H 


1 11-310 -hQ 


HQ- 13 ~ 

R 23 = 


-Ph 


H 


H 


H 


H 


III-311 _Q 


-o- Ri r 






H 


H 



p h ^N 



R 23 = -Ph 




[0 0 6 9] 



lit 2 5 J 



(27) 



9-188874 



51 



52 



^(III) 
it&fo No. 



Ru=I?2a Rt.=R a6 Rie=Rj« Rit=Rst R ia =R a 



III-312 



Rl3 = 



III-313 



III-314 



III-315 



Ph' 

R 23 = -Ph 
R 13 = 



fi^ll rttiEdnie. 



rRiBiR.^r^r/ n 



R 13 = 




R 2 3= 

R 13 = 



R23 = 



y» W JC j) fRtscKie 



,w>e> ^ 



c 



H 



R*7» 2 .W^fj gg 



III-316 


-OO- 


-Ph 


H 


H 


-NH2 


H 


III-317 


-O-O- 


-Ph 


H 


H 


-NH-Ph 


H 


III-3X8 


-O-O 


-Ph 


H 


H 


~NPh2 


H 


ni-3i9 


-O-O- 


-Ph 


H 


H 


-COOH 


H 


III-320 


-OO- 


-Ph 


H 


R 


z-tm 


H 


III-321 


-O- 


-Ph 


H 


H 


-NHz 


H 


I 11-322 


-O- 


-Ph 


H 


H 


-NH-Ph 


H 


III-323 


-0- 


-Ph 


H 


H 


-NPh, 


H 


I II -324 


-O- 


-Ph 


H 


H 


-COOT 


H 


III-325 


-O- 


-Ph 


H 


H 


2-vm 


H 


III-326 


XXX 


-Ph 


H 


H 


-NHz 


H 


III-327 


XXX 


-Ph 


H 


H 


-NH-Ph 


H 



[0 0 7 0] 



Ut2 6] 



< 28 ) ^¥9-1 8 88 7 4 



53 54 



SCUM 

YhMfrNb. Li R ls «R ls R, 5 »R 2S R,^R 2(J R 17= R 2? R|4=Rjfl 



U1 ~™ XXX ■» H H -NPh 2 H 

III-329 XXX -«> « H -COOH H 

in - 33() XXX ■» » h *«» H 



[0 0 7 1] 



Ut2 7] 



(29) #M?9-1 8 8 8 7 4 



5C(IV} 












it£Vl) No. L, 


Ri j*Rsa 


Rl5 = R»6 


R17-R27 


R.aH 


Tit 1 

IV- 1 




-Ph 


H 


H 


H 


IV- 2 




-Ph 


H 


H 


H 


IV- 3 




-Ph 


H 


H 


H 


IV- 4 


-o-o- 


Ph N N 
R23 = -Ph 


H 


H 


R 


IV- 5 


-o- 




H 


H 


H 


IV- 6 


-O-O- 


-Ph 


H 


H 


CH 3 


IY- 7 




-Ph 


H 


CH, 


H 


TV- R 




-Ph 


CH 3 


H 


H 


IV- 9 




-Ph 


H 


H 


C 2 H, 


TV-10 




-Ph 


H 


C,H 8 


H 


IV- 11 




-Ph 


CB, 


H 


H 


TV- 12 




-Ph 


H 


H 


n-C,H, 


IV-13 




-Ph 


H 




H 


Til 1 /t 

IV-14 




-Ph 


n-C 4 H, 


H 


H 


IV-15 


-oo 


-Hi 


H 


H 




IV-16 


oo- 


-Ph 


H 


n-C*Ho 


H 


IV-17 


oo- 


-Ph 


11-G4H0 


H 


H 


IV- 18 


oo- 


-Ph 


H 


H 




IV-19 




-Ph 


H 


t - C4H0 


H 



[0 0 7 2] 



lit 2 8 ] 



(30) 1SIW9-1 8 8 8 7 4 

57 58 



-ft£42o No. Li Ru=R23 R 18 =R2« Rit=Rh Rte=*Rst« 



Iv-20 


-iH> 


-Ph 




H 


H 


r if *k 1 

Iv-21 


-OO 


-Ph 


H 


H 


-OCH3 


IV-22 


-oo- 


-Ph 


H 


-0CH 3 


H 


IV-23 


-OQ- 


-Ph 


-0CH 3 


H 


H 


IV-24 




-Ph 






H 








U*„fcR 41 


-fct wm 




IY-25 




-Ph 


H 


rR»»iR,siT "C*7il 










LR S 7tR a8 W 'W/IS 


IY-26 


-O-Q- 


-Ph 


H 


H 


Ph 


IV-27 


-oo 


-Ph 


H 


Ph 


H 


IY-28 


-O-O- 


-Ph 


Ph 


H 


R 


IV-29 




-Ph 


Ph 


Ph 


H 


IV-30 




-Ph 


H 


H 




IV-31 




-Ph 


H 




E 


IV-32 


-Q-O- 


-Ph 


l-f7H 


H 


H 


IV-33 


■J=W=\. 


-Ph 


i-f7fk 




H 


IV-34 


__/=V/=\ 


-Ph 


H 


H 




IV-35 




-Ph 


H 


2-t7?* 


H 


IV-36 




-Ph 


2-*7f* 


H 


H 


IV-37 




-Ph 


2-W* 


2-^-7^ 


H 


IV-38 


oo- 


-Ph 


H 


H 


4-lf7x=W 


rv-39 


-OQ- 


-Ph 


H 


4-V7i^W 


H 


IV-40 


-OO- 


-Ph 




H 


H 



[0 0 7 3] 



[ft2 9] 



59 



4$H§5p9 - 1 8 8 8 7 4 

60 



sC(iv) 

ffc^J No. L. 


Ria=R 23 


Ri «=R»« 




Ri« = Raa 


IV-41 




-Ph 




4-e7x-9* 


H 


IV- 42 




-Ph 


H 


H 




IV-43 




-Ph 


H 


3-k*7x-'M- 


H 


IV-44 




-Ph 




R 


H 


IV-45 


_/=\ y=\ 


-Ph 




3-fc'7x-W- 


H 


IV-4G 


_/=w=v 


-Ph 


H 


H 




TV-47 
It If 




-Ph 


H 


2-t*7x-!W 


H 


IY-48 




-Ph 




H 


H 






-Ph 




2-t7x^«JA 


H 


IV-50 




-Ph 


H 


CI 


H 


IV-51 




-Ph 


H 


-OH 


H 


IV-52 




-Ph 


H 


-NO* 


H 


IV-53 




-Ph 


H 


-Qi 


H 


IV- 54 




-Ph 


H 


-OPh 


H 


TV- 'IS 




-Ph 


H 


-SCH 3 


n 


IY-56 




-Ph 


H 


-SPh 


H 


IV-57 




-Ph 


H 


-Mz 


B 


IV-58 




-Ph 


H 


-NH-Ph 


H 


IV-59 


-o-o- 


-Ph 


H 


-NRij 


B 


IV-60 




-Ph 


H 


-C00H 


H 


IV-61 




-Ph 


H 




H 


IV-62 


hD- 


-Ph 


H 


H 


CH, 


IV-63 


-o- 


-Ph 


H 


ai. 


H 



[0 0 7 4 J 



Ut3 0] 



(32) W9- 1 8 8 8 7 4 

61 62 



7f (TV) 

ik£W) No. 


L, 


Ri»"Rja 


Rie=Ra« 


Rl7°R2' 




IV-64 




-Ph 


Of, 


H 


H 


IV-65 




-Ph 


K 


H 


C2H5 


IV-66 


-Q- 

^ — Lf 


-Ph 


H 




H 


IV-67 


-o- 


-Ph 


CH S 


H 


H 


IV-6B 




-Ph 


H 


H 


ii-C s Ht 


IV-69 


-O-' 


-Ph 


H 


n-C 3 Hr 


H 


IV-70 


-o- 


-Ph 


n - C»H7 


H 


H 


IV-71 


-n- 


-Ph 


H 


H 




IV-72 




-Ph 


H 


n-C<Hg 


H 


IV-73 


-Q- 


-Ph 


n-CH« 


H 


H 


IV-74 


-O- 


-Ph 


H 


H 




IV-75 


-O- 


-Ph 


H 




H 


IV-76 


-o- 


-Ph 




H 


H 


IV-77 


-O- 

X — 1/ 


-Ph 


H 


H 


-OCH, 


IV-78 




-Ph 


H 


-OCHa 


H 


IV-79 


-O- 


-Ph 


-0CH 3 


H 


H 


IV-80 


-Q- 

\ — 1/ 


-Ph 


rRiakRif 




n 














IV-81 


\ — 


-Ph 


H 


j-Ri7!:Ri 9 tr Of>BR 










RzrtRze 




IV-82 




-Ph 


H 


H 


Ph 


IV-83 


-o 


-Ph 


H 


Ph 


H 


IV-84 


-o- 


-Ph 


Ph 


H 


H 



[0 0 7 5] 



lit 3 1 J 



(33) iftffl^. 9-188874 

63 64 



5£(IY) 

No. 


L, 


Ri»=Ra» 


Ri«=R»« 


R| r-Ri7 


Ri» = Ras 


IV-85 


-o- 


-Ph 


Ph 


Ph 


H 


IV-86 


-o- 


-Ph 


H 


H 


i-tm 


IV-87 


-O- 


-Ph 


H 


1-*7?A 


H 


IV-88 




-Ph 




H 


H 


IV-89 


-o- 


-Ph 




i-rm 


H 


IV-90 


-o- 


-Ph 


H 


H 


2-t7fA 


IV-91 


-Q- 


-Ph 


H 


2-*7fJt< 


H 


IV-92 




-Ph 


z-tm 


H 


H • 


IV-93 


-Q- 


-Hi 


i-fm 


2-f7f* 


H 


IV-94 


-O- 


-Hi 


H 


B 


4-t7x^ 


IY-95 


-Q- 


-Ph 


H 




H 


IV-96 


-Q- 


-Ph 




H 


H 


IV-97 


-O- 


-Ph 




4-e7x=^ 


H 


IV-98 




-Ph 


H 


H 


3-(f7x-!>rt- 


IV-99 


-o- 


-Ph 


H 


3-lf7x;W 


H 


IV-100 


-Q- 


-Ph 




H 


H 


IV-101 


-Q- 


-Ph 


3-Jf7x^'J* 


3-tf7j£W 


H 


IV-102 


-Q- 


-Ph 


H 


H 


2-tf7x-'J* 


IV-103 


-o- 


-Ph 


H 


2-e7x-W 


H 


IV-104 


-o- 


-Ph 


2-tf7xZ»;* 


H 


H 


IV- 105 


-o- 


-Ph 


2-tf7xZ'J* 


2-t7x-W 


H 


IV-106 


-o- 


-Ph 


H 


CI 


H 


IV-107 


-o- 


-Ph 


H 


-OH 


H 



[0 0 7 6 J 



Ht3 2] 



65 



- 1 8 8 8 7 4 

66 



-f /Tin 

No. 




Rj»"Ras 


Ria^Rse 


PlT = R27 


Ria = R: 


IV-108 


-o- 


-Ph 


H 


-NDa 


H 


IV- 109 




-Ph 


H 


-CN 


H 


iv-no 


-Q- 


-Ph 


H 


-OPh 


H 


IV-111 


-Q- 


-Ph 


H 


-SCH. 


H 


IV-112 


-o- 


-Ph 


H 


-SPh 


H 


IV-113 


-o- 


-Ph 


H 


-NHi 


H 


IV-114 


-o- 


-Ph 


H 


-NH-Ph 


H 


IV-115 




-Ph 


H 


-NPhj 


H 


IV-116 


-G- 


-Ph 


H 


-C0OH 


H 


IV-117 


-o- 


-Ph 


H 


2-WA 


H 


17-118 


XXX 


-Ph 


H 


B 


Oh 


IV-119 


XXX 


-Ph 


H 


CHs 


H 


rv-i2o 


XXX 


-Ph 


CH, 


fl 


H 


IV-121 


XXX 


-Ph 


H 


H 


C2H5 


IV-122 


XXX 


-Ph 


H 


CsH 6 


H 


IV-123 


XXX 


-Ph 


C2H6 


H 


H 


IV-124 


XXX 


-Ph 


H 


H 


11-C3H7 


IV-125 


XXX 


-Ph 


H 


n-C 3 H7 


H 


IV-126 


XXX 


-Ph 


n-CjHr 


H 




IV-127 




-Ph 


H 


H 




IV-128 




-Ph 


H 


n-CH. 


H 


IV-129 


m 


-Ph 


n-C«H, 


H 


H 


IV-130 




-Ph 


H 


H 





[0 0 7 7] 



lit 3 3 J 









(35) 




- 1 




67 








68 


St (IV) 












No. L, 




Rie'Rze 


Rit = Rzt Ria«R 28 


IV-131 


XXX 


rn 


H 


t~C«H» 


H 

U 


IV-132 




-Ph 




H 


H 


IV-133 




-Ph 


H 


H 




IV-134 




-Ph 
ru 


H 


-0CH 3 


H 


IV-135 




-Ph 


-OCH. 


H 


H 


IV-136 




* n 




H 














IV-137 




-Ph 


H 


rRi r£R: 


i.£T t>£/Sg 














IV-133 




-Ph 


H 


H 


Ph 


IV-139 




-Ri 


H 


Ph 


H 


IV-140 




-Ph 


Ph 


H 


H 


rv-i4i 




-Ph 


Ph 


Ph 


B 


IV-142 


YY^ 


-Ph 


K 


H 


\-&m 


IV-143 




-Ph 


H 


i-fm 


H 


IV-144 




-Ph 


i-fm 


H 


H 


IV-145 


Yih 


-Ph 






H 


IV-14G 




-Ph 


H 


H 




IV-147 


XXX 


-Ri 


H 


z-tm 


H 


IV-I48 


XXX 


-Ph 




H 


H 


IV-149 


xxx 


-Ph 


z-tm 


z-im 


H 


IV-150 




-Ph 


H 


H 




IV-151 




-Ph 


H 


4-H7i-M- 


H 



[0 0 7 8] 



lft34) 



(36) 



¥f$l¥-9- 1 8 8 8 7 4 





69 






70 




5CUV) 












it&va no. 


Li 


Ria-R23 


Rit^Rsa 


Rl 7 = R*7 


Rl 6 a R28 


IV-152 




-Ph 




H 


H 


IV- 153 




-Ph 




4-t7^W 


H 


IV-154 




-Ph 


H 


H 




IV- 155 




-Ph 


H 




II 

XJ 


IV-156 


kid. 


-Ph 




u 


u 
n 


IV- 157 




-Ph 


«* v /X— y/r 


O L, / JL— 'J/V 


n 


IV- 158 




-Ph 


N 


H 




IV- 159 




-Ph 


H 


2-lf7x^W 


H 


IV-160 


XJCX 


-Ph 






u 
n 


IV-161 




-Ph 






a 

XI 


IV-162 




-Ph 


U 
n 




IT 
a 


IV-163 




-Ph 


U 

XI 


un 


n 


IV-164 




-Ph 


H 




H 


IV-165 




-Ph 


H 




H 


IV-166 




-Ph 


H 




u 
n 


IV-167 




-Ph 


n 




u 

it 


IV-168 




-Ph 


H 


-SPh 


H 


IV-169 




-Ph 


H 


-NH2 


H 
n 


TV 1 *7A 

IV- 170 




-Ph 


H 


-TCI-Ph 


H 


IV-171 




-Ph 


H 


-NPh 2 


H 


IV-172 


txx 


-Ph 


H 


-C00H 


H 


IV-173 




-Ph 


H 


2-^7* 


H 



[0 0 7 9] 



Ut3 5] 



(37) 9- 1 8 8 8 7 4 

71 72 



5C(V> 

fb£4* No. Li 




Rl3 = 


=Ras 


RlS=R2S 




Rl8* = fl 


V I 


/=V /=\ 




-Ph 




H 


H 


H 


V-2 


o- 




-Ph 




H 


H 


H 








-Ph 




H 


H 


H 


V-4 










H 


H 


H 
















R 23 


= -Ph 










V-5 




R 13 






H 


B 


H 
























Ph' 














R 23 


= -Ph 










V- 6 


-D-D- 




-Ph 




H 


H 


CH 3 


V- 7 






JTll 




n 


CH 3 


H 


V- 8 






-Ph 
l II 




\jCL3 


H 


H 


V- 9 






-Ph 




w 


H 


CjHs 


V-10 


-o-o- 




-Ph 




If 
n 


CaH6 


H 


V-ll 


-D-O- 




-Ph 




Cztts 


H 


R 


V-12 






-Ph 




H 


H 




V-13 






-Ph 




H 


n-CsH 7 


R 


V-14 






-Ph 




n-C,Hr 


H 


H 


V-15 






-Ph 




H 


H 


n-CHs 


V-1G 






-Ph 




H 


n-CH, 


H 


V-17 






-Ph 




n*-C«H9 


H 


H 


V-18 


.-oo- 




-Ph 




H 


H 


t-C,H B 


V-19 






-Ph 




H 


t-CH B 


H 


V-20 






-Ph 




t-C<H« 


H 


H 



[0 0 8 0] 



Ut3 6 J 



73 



#^^9 - 18 8 8 7 4 

74 















it&®) No. 


Li 




Ri s°R*6 




r Ria^Rza 


V-21 


-o-o- 


-Ph 


H 


H 


-OCH3 


V-22 


-O-O- 


-Ph 


H 


-0CH 3 


H 


V-23 


-O-O- 


-Ph 


-OCH, 


H 


H 


V-24 


-O-O- 


-Ph 


H 


r~Ri ?^Ri a 




V-25 




-Ph 


H 


H 


-Ph 


V-26 


-O-O- 


-Ph 


H 


-Ph 


H 


V-27 


-O-O- 


-Ph 


-Ph 


H 


H 


V-28 


-O-O- 


-Ph 


H 


H 




V-29 


-O-O- 


-Ph 


H 


x-tn% 


H 


V-30 


-o-o- 


-Ph 




H 


H 


V-31 


-O-O- 


-Fti 


H 


H 


2-f7fJl 

O J / t IV 


Y-32 


-O-O- 


-Ph 


H 


2-t7f/fr 


H 


V-33 


-O-O- 


-Ph 


z-rm 


H 


H 


V-34 


-O-O- 


-Ph 


H 


H . 




V-35 




-Ph 


H 


4 -If 7 xz»lil 


H 

11 


V-36 




-Ph 




H 


H 


V-37 


-OO- 


-Ph 


H 


H 




V-38 


-o-o- 


-Ph 


H 


3-fc'7x^M' 


H 


V-39 




-Ph 




it 
n 


H 


V-40 


-o~o- 


-Ph 


H 


H 


2-C7x-'M> 


V-41 


-o-o- 


-Ph 


H 


2-49x2)* 


H 


V-42 


-o-o- 


-Ph 




H 


H 


V-43 


^>o- 


-Ph 


H 


CI 


H 



[0 0 8 1 ] 



lit 3 7) 



(39) #il¥9-1 8 88 7 4 

75 76 



3C(V) 

<b&fo No. 


Li 








Rta- 


V-44 


-o-o- 


-Ph 


H 


-OH 


H 


V-45 


-oo 


-Ph 


H 


-NOz 


H 


V-46 




-Ph 


H 


-CN 


H 


V-47 


-Q-O- 


-Ph 


H 


-OPh 


H 


V-48 




-Ph 


H 


"SCHa 


H 


V-49 


-o-o- 


-Ph 


H 


-SPh 


H 


V-50 


-oo- 


-Ph 


H 


"NHa 


H 


V-51 




-Ph 


H 


-NH-Ph 


H 


V-52 


-O-O- 


-Ph 


H 


-NPha 


H 


V-53 


-oo 


-Ph 


H 


-C00H 


H 


V-54 


-Q-O- 


-Ph 


H 




H 


V-55 


-o 


-Ph 


H 


H 


Ola 


V-56 


-o- 


-Ph 


H 


CH 3 


H 


V-57 


HD- 


-Ph 


CH S 


H 


H 


V-58 


-o- 


-Ph 


EI 


H 


CaHs 


V-59 


-o- 


-Ph 


H 


C2HS 


H 


V-60 


-o- 


-Ph 




H 


H 


V-61 


-o- 


-Ph 


H 


H 


n-C 3 H 7 


V-62 


-o- 


-Hi 


H 


n-CaH 7 


H 


V-63 


-o- 


-Ph 


n-C»H» 


H 


H 


V-G4 


-o- 


-Ph 


H 


H 


n-CH«> 


V-G5 


-o 


-Ph 


H 




H 


V-6G 


-o- 


-Ph 




H 


H 



[ 0 0 8 2 J 



[flS3 8] 



77 



- 1 8 8 8 7 4 

78 



No. 


Li 


Ria=R23 


Ris-Ras 


R|T=R*7 


Rl8=R28 


V-67 


-O- 


-Ph 


H 


H 




V~68 




-Ph 


H 




H 


V-69 


-o- 


-Ph 


t H 


H 


H 


V-70 




-Ph 


H 


H 


-OCH, 


V-71 


-o 


-Ph 


H 


-0CH 3 


H 


V-72 


-Q- 


-Ph 


-0CH 3 


H 


H 


V-73 


V—/ 


-Ph 


H 


rRitiR.eir wym 








LRtriRzoiT «w/m 


V-74 




-Ph 


H 


H 


-Ph 


V-75 


-o- 


-Ph 


H 


-Ph 


H 


V-76 


-o- 


-Ph 


-Ph 


H 


H 


V-77 


-o- 


-Ph 


H 


H 


l-t7W 


V-78 


-o- 


-Ph 


H 


1-*7W 


H 


V-79 


-o- 


-Ph 


l-t7f* 


H 


H 


V-80 


-o- 


-Ph 


H 


H 


z-tm 


V-81 


-o- 


-Ph 


H 


2-rm 


H 


V-82 




-Ph 


i-m% 


H 


H 


V-83 


-o 


-Ph 


H 


H 


4-fc'7x-'.W< 


V-84 




-Ph 


H 


4-HTx-W 


H 


V-85 


-O- 


-Ph 


4-£7x-W 


H 


H 


V-86 


-o- 


-Ph 


H 


H 


3-tf7x-'M> 


V-87 


-Q- 


-Ph 


H 


3-tf7x-'M- 


H 


V-88 


-o- 


-Ph 


3-lf7i-'JA 


H 


H 


V-89 


-o- 


-Ph 


H 


H 





[0 0 8 3J 



Ifc3 9] 



< 41 > ^¥9- 1 8 8 8 7 4 



5t(V) 

lt&&) No. 


Li 




R|5 = fUs 




R18-R: 


V-90 


-q- 


-Ph 


H 




e 


V-91 


-o 


-Ph 




H 


H 


V-92 


-o 


-Ph 


H 


CI 


H 


V-93 


-o- 


-Ph 


H 


-OH 


H 


V-94 


-o- 


-Ph 


H 


-N0 2 


U 


V-95 


-o- 


-Ph 


H 


-CN 


H 


V-96 


-o- 


-Ph 


H 


-OPh 


H 


V-97 


-o- 


-Ph 


H 


-SCHa 


H 


V-98 


-o- 


-Ph 


H 


-SPh 


H 


V-99 


-o- 


-Ph 


M 


-NH 2 


H 


V-100 


-o- 


-Ph 


H 


-NH-Ph 


H 


V-101 


-o- 


-Ph 


H 


-NPh* 


H 


V-102 


-o- 


-Ph 


H 


-€0OH 


H 


V-103 


-o- 


-Ph 


H 




H 


V-104 


XXX 


-Ph 


H 


H 


CH 3 


V-105 


X*X 


-Ph 


H 


CH3 


H 


V-106 


XXX 


-Ph 


CH» 


H 


H 


V-107 




-Ph 


H 


H 


C*H 6 


V-108 


XXX 


-Ph 


H 


C*H S 


H 


V-109 


XXX 


-Ph 


C2H5 


H 


H 


V-110 


XXX 


-Ph 


H 


H 


n-C 3 H 7 


V-lll 


XXX 


-Ph 


H 


n-C s Hr 


H 


V-U2 




-Ph 


n-C 3 H 7 


H 


H 



[0 0 8 41 



[ft4 0] 





81 




(42) 


82 


#M?9- 


5£<V) 

it&W) NO. 


t 

L, 


Ri »"Rjs 






Ri.=Raa 


V-113 


XXX 


-Ph 


H 


H 


II-C4H8 


V-114 


XXX 


-Ph 


H 


n-CH s 


H 


V-115 


XXX 


-Ph 


n-C,H, 


H 


H 


V-116 


XXX 


-Ph 


H 


H 




V-U7 


XXX 


-Ph 


H 




H 


V-118 


XXX 


-Ph 


t~C.4Hg 


H 


H 


V-H9 


XXX 


-Ph 


B 


H 


-oau 


V-120 


XXX 


-Ph 


H 


-0CH 3 


H 


V-121 


XXX 


-Ph 


-0CH 3 


H 


H 


V-122 
V-123 


XXX 
XXX 


-Ph 

-Ph 


H 
H 


fR.rfcRt.i? Wtm 
H -Ph 


V-124 


XXX 


-Ph 


H 


-Ph 


H 


V-125 


XXX 


-Ph 


-Ph 


H 


H 


V-12S 


XXX 


-Ph 


H 


H 




V-127 


XXX 


-Ph 


H 




H 


V-I28 


XXX 


-Ph 




H 


H 


V-129 


XXX 


-Ph 


H 


H 


z-fm 


V-130 


xxx 


-Ph 


H 




H 


V-131 


XXX 


-Ph 


z-tm 


H 


H 


V-132 


XXX 


-Ph 


H 


H 


4-k7i-W 


V-133 


XXX 


-Ph 


H 


4-t'7i=W 


H 


V-134 


XXX 


-Ph 


4-Dx-W- 


H 


H 


V-135 


XXX 


-Ph 


H 


H 


3-t7j£>;* 



[ 0 0 8 5 J 



Ut4 1 ] 



83 



4#M^p9 - 1 8 8 8 7 4 

84 



5C(V) 



it&fa No, 


Ix 


Ria'Raa 


Ri i^Rj s 


D _n 


Rie s R2« 


V-136 


XXX 


-Ph 


n 




H 


V-137 




-Hi 




IT 

n 


H 


V-13S 




-Ph 


If 
11 


IT 

H 




V-139 




tli 


H 


2-tf7x-M 


H 


V-140 




-Ph 
til 




H 


H 


V 111 


XXX 


rn 

-Ph 


H 


CI 


H 




XXX 


-Ph 


R 


-OH 


H 






-Ph 


H 


-N0 a 


H 


V-144 


TXX 


-Ph 


TJ 

n 


~Qi 


H 






Pn 


H 


-OPh 


H 


Y-146 


XXX 




IT 

n 


-SCH 3 


H 


V 14/ 


XXX 


-Ph 


H 


-SPh 


fl 


V-148 


XXX 


-Ph 


H 


-m 2 


H 


V-I49 


XXX 


-Ph 


H 


-NH-Ph 


H 


V-150 


XXX 


-Ph 


H 


-NPh 2 


H 


V-151 


xxx 


-Ph 


H 


-cooh 


H 


V-152 


XXX 


-Ph 


H 




H 



[ 0 0 8 6 J 



HU2] 





85 


(44) 




OD 


5£(VI) 










it-Sty) No. L, 


Ru-Rza 






VI- 1 


-oo- 


-Ph 


H 


H 


VI- 2 


-o 


-Ph 


H 


H 


VI- 3 




-Ph 


H 


H 


VI- 4 






H 


H 




















VI- 5 




Rl3 = 

Ph N N 
R 23 = -Ph 


H 


H 


VI- 6 




-Ph 


H 


CH 3 


VI- 7 


X=V r \ 


-Ph 


CHa 


H 


VI- 8 




-Ph 


CH 3 


CH, 


YI- 9 


-O-Q- 


-Ph 


H 


CzH s 


VI-10 


-O-Q- 


-Ph 


CeHs 


H 


VI -11 


-O-Q- 


-Ph 


C 2 H S 


C2H5 


VI-12 


-oo- 


-Ph 


H 


n-C 3 H 7 


VI-13 


/=v /"=v 


-Hi 


n-C,H 7 


fl 


VI-I4 


-O-O- 


-Ph 


n-CsHr 


n-CaHr 


VI-15 




-Ph 


H 




VI-16 




-Ph 


n-CH, 


H 


VI-17 




-Ph 


n-CH, 


n-C-»H 9 


VI-18 


-o-o- 


-Ph 


H 




VI-19 




-Ph 




H 


VI-20 




-Ph 


t-CH. 





[0 0 8 7] 



Ut4 3] 



(45) #^5p9- 1 8 8 8 7 4 

87 88 



it (vi) 

it^rta No. L, 


R13-R23 


Ri 8-Rjs 


Rl8"R28 


VI-21 


-O-O- 


-Ph 


H 


-OCHs 


VI -2 2 


-TVTV 


Ph 


-OCHa 


H 


VI-23 




-Ph 


-0CB 3 


-0CH 3 


VI-24 


-tvtv 


-Ph 


H 


-Ph 


VI-25 


-TVTV 


-Ph 


-Ph 


H 


VI-2G 


-TV-TV 


-Ph 


H 


l-t7U 


VI-27 




-Ph 


i-tm 


H 


VI-28 


-TVTV 


-Ph 


i-tm 


l-f7fb 


VI-29 


-TVTV 


-Ph 


H 


i-rrn 


VI -30 




-Ph 




H 


VI-31 


-TVTV 


-Ph 


i-im 


z-fm 


VI -32 




-Ph 


K 


4-t'7x-W 


VI-33 


-TVTV 


-Ph 


4-t'7x^;* 


H 


VI -34 




-Ph 




4-t'7x^yjV 


VI-35 


—TVTV 


-Ph 


H 


3-t'7x^»W 


VI-36 




-Ph 


3-t'7x-'J)l' 


H 


VI -37 


-TVTV 


-Ph 


3-t!7x^W 


3-t'7x-W 


VI-38 


— TVTV 


-Ph 


H 




VI -39 


-O-Q- 


-Ph 


2-£7xZ'Jjt, 


H 


VI -40 


-OO- 


-Ph 


2-e7i-'j* 


2-t'7x^W 


VI -41 


-O-O- 


-Ph 


CI 


H 


VI-42 


-O-O- 


-Ph 


-OH 


H 


VI -43 




-Ph 


-N0 2 


H 



[0 0 8 8] 



Ut4 4] 



M?9- 1 8 8 8 7 4 



<t&® No. 


L, 




Ri«=R 20 


Rta-R2« 


VI -44 


-Q-Q- 


-Ph 


-Of 


H 


VI -45 


-oo- 


-Ph 


-OPh 


H 


VI-46 


-o-o-. 


-Ph 


-SCH 3 


H 


VI-47 


-o-o- 


-Ph 


-SPh 


R 


VI-48 


-OO- 


-Ph 


-NH Z 


H 


VI-49 


-OO- 


-Ph 


-m-Ph 


H 


VI-50 


-OQ- 


-Ph 


-NPhe 


H 


VI-5I 


-O-O- 


-Ph 


-C0OH 


H 


VI -52 




-Ph 


1-Wt, 


H 


VI-53 


-o- 

VS/ 


-Ph 


H 


CH 3 


VI-54 


-Q- 


-Ph 


CH, 


H 


VI-55 


-o- 


-Ph 


CH, 


CH 3 


VI-56 


-o- 


-Ph 


H 


C2H5 


VI -57 


-D- 


-Ph 


C»H S 


H 


VI-58 


-o- 


-Ph 


CjHb 


CzHs 


VI-59 




-Ph 


H 


n-C,Hr 


VI-60 


-o~ 


-Ph 


n-CaHr 


H 


VI-61 


-Q-. 


-Ph 


n-CaHr 


n-C,H 7 


VI-62 


-TV 


-Ph 


H 




VI-63 


-o- 


-Ph 


n-C 4 H 9 


H 


VI-G4 


-O- 


-Ph 


n-C<Hg 


n-C 4 H 9 


VI -65 


-D- 


-Ph 


H 




VI-66 


-cv- 


-Ph 


t~C«H$ 


H 



[ 0 0 8 9 J 



Ut4 5] 



(47) **BB5p9- 1 8 8 8 7 4 



S(VI) 
(fc£# No. 


Li 


Rl3=R2S 


Rie-IUs 


Ris-Rss 


VI-67 


-o- 


-Ph 


t"C4Hg 


t _ C4Ha 


VI -68 


-o- 


-Ph 


H 


-0CH3 


VI -69 


-o- 


-Ph 


-OCH3 


H 


VI -70 


-o- 


-Ph 


-OCHa 


-OCHj 


VI-71 


-©- 


-Ph 


H 


-Ph 


VI -72 


-o- 


-Ph 


-Ph 


H 


VI-73 


-o- 


-Ph 


H 




VI-74 




-Ph 




H 


VI-75 


-O- 


-Ph 


i-fm 


i-tm 


VI-76 


-o- 


-Ph 


H 


z-tm 


VI-77 




-Ph 




H 


VI-78 


-O- 


-Ph 


i-tm 




VI-79 


-o- 


-Ph 


H 


4-t7xZ';jV 


VI -80 


-D- 


-Ph 




H 


VI -81 




-Ph 


4-DxnjJt 


4-tf7x=!/* 


VI-82 


-o- 


-Ph 


H 


3-t'7x^!/* 


VI-83 


-Q- 


-Ph 


3-t'7i=W 


H 


VI-84 


-o- 


-Ph 


3-f7x-W 


3-t*7x^!/* 


VI-85 


-o- 


-Ph 


N 


2-fc'7x;M 


VI-86 


-o- 


-Ph 


2-fc*7x-M- 


H 


VI-87 


-o- 


-Ph 


2-&i-% 


2-f7x-W 


VI -88 


-o- 


-Ph 


Cl 


H 


VI-89 


-o- 


-Ph 


-OH 


H 



[0 0 9 0] 



lit 4 6 J 



¥fffl¥-9 - 1 8 8 8 7 4 



<t£Vl No. 


L, 


Ria-Raa 


Ri»=Rj» 


Ri 8=R: 


VI-90 


-O- 


-Ph 


-NO, 


H 


VI -91 


-Q- 


-Ph 


-CN 


H 


VI-92 


-O- 


-Ph 


-OPh 


H 


VI-93 


.o- 


-Ph 


-SCR, 


H 


VI-94 


-o- 


-Ph 


-SPh 


H 


VI-95 


o- 


-Ph 


-NHa 


H 


VI-9B 


o- 


-Ph 


-NH-Ph 


H 


VI-97 


<h 


-Ph 


-NPh* 


H 


VI-98 


o- 


-Ph 


-C00H 


H 


VI-99 


o- 


-Ph 




H 


VI -100 


XXX 


-Ph 


K 


CH 3 


VI-101 


XXX 


-Ph 


CH, 


H 


VI-102 


XXX 


-Ph 


CH, 


CH3 


VI-103 


XXX 


-Ph 


H 




VI-104 


XXX 


-Ph 


C2H6 


H 


VI-105 


XCk 


-Ph 


C2H5 


C2H5 


VI-106 


XXX 


-Ph 


H 




VI-107 


XXX 


-Ph 


n-CaH7 


H 


VI-108 


XXX 


-Ph 


n-C 3 Hr 


n-CjHr 


VI-109 


XxX 


-Ph 


H 


t\-CaU 9 


VI-110 




-Ph 


11-C4H9 


H 


VI-111 


XXX 


-Ph 






VI-112 


XXi 


-Ph 


H 





[0 0 9 1] 



lit 4 7] 



(49) !|#PfJ¥9- x 8 8 8 7 4 

95 96 



5£(VI) 

it&m no. 


Li 




Ri a = Ra« 


Rl8=R28 


VI-113 


xcl 


-Ri 


t~C4H9 


H 


VI-114 


XXX 


-Ph 


t-C,H, 




VI-115 


XXX 


-Ph 


H 


-OCHs 


VI-116 


XXX 


-Ph 


-OCH, 


H 


VI-117 


XXX 


-Ph 


-OCH, 


-OCH, 


VI -I 18 


XXX 


-Ph 


H 


-Ph 


VI-119 


XXX 


-Ph 


-Ph 


H 


VT-120 


XXX 


-Ph 


H 




VI-12I 


XXX 


-Ph 




H 


VI-122 


XXX 


-Ph 


i-fm 




YI-123 
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-Ph 


H 


2-*7f* 
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H 
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-Ph 


2-fm 


z-tm 


VI-126 
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-Ph 


H 


4-t'7x-!W 


VI-127 
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-Ph 




K 


VI -128 
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-Ph 




4-t7x-W 


VI -129 
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-Ph 


H 




VI-130 
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3-t7i-!IA 
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VI I I -24 
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VIII-25 


-oo- 


-Ph 


\-tm 


H 


VIII-26 


-OO 


-Ph 






VI 11-27 


-oo- 


-Ph 


H 




VIII-28 


-o-o 


-Ph 




H 


VIII-29 


OO 


-Ph 




2-*7*fc 


VI II -30 


-O-O 


-Ph 


H 


4-£7izM< 


VIII-31 


OO- 


-Ph 




H 


VII1-32 


-OO 


-Ph 


4-k'7j^W 


4-t'7i-!)Jl. 


VIII-33 


-OQ- 


-Ph 


H 


3-fc'7x-M> 


VIII-34 


-OO 


-Ph 


3-e7j£M 


H 


VI I 1-35 
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-Ph 




3-t'7x^W 
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-00- 
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H 
H 

H 

H 

H 



R^m.aWJt'JJS 
RaTfcR^if^Jl 

RirHtiattOOil 

R.rtR,.tT^>fg 
RartRjaiTt^^Jg 

R3 7£R,«W>t>Jg 

R i 7iR i etVty&fjH 
R^RaattW/® 

RniR.aiT'C'tolsl 
R J 7iR 28 i:?'C't'>il 



H 

H 

H 

H 

H 



[0 1 2 8 J 



Ht8 4] 



(86) 
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¥fffl¥-9 - 1 8 8 8 7 4 
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it&® No. U R,,°R 2 ,=R 3a Rtr=R 2 7»Rsr Ria=R ! 8=R,« 

-Ph -Ph h 

XIII-14 I -Ph H -Ph 



XII 1-15 -Ph CI H 

X1II-16 -Ph -OH H 

XI 11-17 - Ph -NO a H 

XIII-18 -Ph -CN H 

XIII-19 -Ph -OPh H 

XIII-20 -Ph -SCH, H 

XIII-21 -Ph -SPh H 

XHI-22 -Ph -NH a H 

XIII ~ 23 jix _Ph ~ NHPh H 

XIH-24 -Ph -ff-Ph, H 

XHI-25 -Ph ch 3 H 

XHI-26 -Ph -OCH, H 

XIH27 jik ^ " C0 ° H " 

XIII2fi j6l _Ph 2 ~ ws * H 



[ 0 1 2 9 J 



Ut8 5] 



(87) 
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XIII -29 I 
— N~ 



XIII-43 



1 8 8 8 7 4 

172 



^(xrti) 

it&til No. Lz R, a =R t ,=R a3 R 17 »R„=R 37 



Rl8=R28=RjE 

-Ph -Ph H 



XI11 - 30 -A_ -» H -ph 

Xin * 31 "» CI H 

XIII-32 I -Ph -OH H 

— N— n 

XIII-33 , -Ph -NO» H 

— N— 

XIII-34 , -Ph -CN H 

— N— 

XI11 " 35 | -Ph -OPh H 

— N— 

X «I-36 ( -Ph .jo,, H 

— N— 



XIII-37. , -ph 

XIII-38 
XIII-39 

XI11 ' 40 _Ji,_ -» -N-Ph, H 



-Ph -SPh H 

_1_ -Ph -NH, H 

"ft -NH-Ph H 



X1II ~ 41 I -Ph CH a h 

— N — 

XIII_42 I -Ph -oca, h 

— N — 



I "Ph -C00H H 

— N — 



XII 1-44 , _ph 2<m 

— N — 



[0 13 0] 



UtS 6] 



(88) 



173 



3UXIII) 

fc&fo No. L, R,3=R2 S -R SJ Rm-IU*-R„ 



XIII-45 Q -ph 

XIII-4G X -Ph H 



XIII-47 ^ _ Ph ci 

-N- 



XIII-48 ^ -Ph -oh 

-N- 



XIII "« fS -Ph -NO, 



XIII-SO ^ -Ph _w 

-N- 



XIII-51 ^ - Ph -0Ph 

XII 1-52 A -SCH, 

XIII-53 A 

XIII-54 ^ - WHl 

-N- 



XIII-55 ^ - Ph .^.^ 



XIII-6G ^ - Ph _ N _ phi 



-O-N-O- 



4#ff8^9- 1 8 8 8 7 4 
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[0131] 



Ift8 7] 



175 



win) 

4t&®) No. 



XIII-60 



(89) 



%fffi¥-9- 1 8 8 8 7 4 

176 



Ria-Ris-Rss Ri7=rRar=Rj7 Rte-R t «-R»« 



* U1 -S* A -Ph- -OCH, 

XIII-59 ^ -a .Qjo,, 



[0132] 



Ut8 8] 



(90) 



177 



A 



A 



ftfflW-Q - 1 8 8 8 7 4 

178 



(XIV) 

ite&D No. U Ria-Rss-Rs» R. 8 =Ri S =R 3S 



XIV-l H H 

XIV-2 >^ -Ph H 

XIV-3 , H H 
— N — 

XIV-4 -ph H 

XIV-5 . H H 

xrv-6 i -Ph -n, 
A 

XIV-8 , -ph Q 



A 

A 

XIV-11 - Ph -CN 

XIV-12 -Ph ^ Ph 

XIV13 A> ~ SGHS 

XIV-14 . -Ph _ sph 



XIV " 15 A _Ph 

XIV-16 I -ph -NH-Ph 



XIV-9 -Ph -OH 

XIV-10 "Ph -NO, H 

H 
H 
H 
H 



H 
H 
H 
H 
H 

H 

-Ph 
H 
H 



H 
H 



XIV " 17 A _Ph ~ N ~ Ph * " 



[0 13 3] 



l<£8 9] 



(91) 



179 
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StttIV) 

<t&® No. U Ri,=R„=R„ R,s=R 2S =R 36 



XIV " 18 ^6. _Ph CHs 

XIV "19 A -»» "OCR, 



Ria = R28=R3B 



XIV-22 | - Ph -Fh H 



H 
H 
H 
H 



— N- 

Ph 



XIV - 24 CI h 

XIV " 25 -OH H 

XIV_26 -«» -N0» H 

XIV-27 ^ H 

XIV " 28 "Ph -OPh H 

XIV-29 _l_ -SCH, jj 

XIV-30 -ph _ sph H 

XIV-31 _l_ ^ ^ 

X?V " 32 "Ph -NH-Ph H 

XIV - 33 _J_ "Ph -N-Ph, H 

XIV-34 _l_ -ph ch, 

XIV-35 _l_ -Ph -OCH, 



U 
H 



XrV " 36 ^ -COOH H 

XIV " 37 _' "Ph 2-W» H 



[0 13 4] 



[fc9 0] 



(92) 
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5t(XIV) 

it£ti) No. L« R,,=R„=R 33 Bii-RwB.. R. a =R 88 =R s . 

XIV-38 A - Ph .ph H 

-O N -0- 

XIV-39 A "Ph H -Ph 



XIV-40 A -ph ci 

WV-41 A -Ph -OH 

XIV-42 A -Ph -NO, 



XIV-43 A -Ph -CN 



XIV-44 .A -Ph -op,, 



x IV-45 A -Ph -SCH, 

^ -Ph -SPh 



-N- 

XIV-43 A -Ph -NH-Ph 



XIV-49 A -Ph - N -Ph a 



"V-50 -*> CH, 



H 



H 



XIV-47 A -Ph ^ H 



[0 13 5] 



Ut9 1] 



5C (XIV) 



(93) 
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Ria=R*e=R 38 



XIV-51 



XIV-52 



XIV-53 



-Ph 



-Ph 



-Ph 



-OCH, 



-C00H 



toi3 6] r<*>J;5fc*y*lMJ v^fb-g-^li, 

(1) 5>T 5 y-iV-fef £?T$yfy^ 20 

r^y^yfy^wi^ -yr^t-y-yy^© 
^a*^ v^t =; j e y § ^> j $>-e<£>g§>i^ ^ T 5 y t - 

LfcCD*,. ^n^y^y ym*ife$iaoT#b 30 

[0 13 7] r©«t9(CLT»e>tbfc<k^Ji, 
#i\ Wfi;##i\ #^-H®HX^.-<^ hyu (IR) , 
feli 13 C^JSM*qi^-<i? h/U (NMR) fci?teJ;oT 

[0 13 8] *B?^(c*3{t2>^y =*-y-y >-mt&mt. 

BUa£<75<fc ^f§5 0 0-2 0 0 0*1^ 2 5 0 — 

5 0 O'COSi.&SrWU 9 0-2.0 OlCro^^^te^S 
S (Tg) £*i-„ £0>Jg*. J: 9 

[0139] *&m<om»E L*^tt, 'M<H11 

5 tiE L f^- 1 (JSlg 2 ± t§g 3 , iETL 
^AiiSl4 > 3gft/i5, t^itAi^ie, ig7^ 
Ml^aS Lfc«i££#o 0 4 tzY£®Mf¥ £i8!t UTS 



[0 14 0] *3t*«:«^-i3E7LoaA*sJ:ut«5ai,--t 

5 r i t J: t) M^)$SrJi^ ^ 5 «ig^t5„ 
ftA$»i£Ji telgga* h wm^diiA i: $£i££r ®M \C L , 

R»tfe<TJ:V\ Sfc. 3E7LSEA^«*5±ot®^aA 

[0 14 1] Sfe, SSftg^IETLI&aig, l^ttAi© 
*-tyr?gg Wty{b*ry->t;K i^ft^ti 

3yi-B-;K-t5 ( -iiKJ:9PWio*f*KJ:5 

[0 14 2] **EL*^-fcffl^t,^5**<t-fr4(j^ 



185 

[0143] *3S93U:*Jtt3=¥y:*-y-y 

[0 14 4.J *36^^*J»t5=¥y^y Vftfc^-tt&tt 

<fc£*MSr/1^3 5. iEaaAlftjSJiSrlETLtt 
AStiETL^S.tfc^JtTSgltS^^fi, ^^yfb 

[0 14 5J r«D4i-§-C0|S3feglCJ4 % T/U$*y 

0^3fefeWSr^4 (l 0^e/u%^T^jtfS L^) fetab 

[0146] *^K^*jits^/ds-y-y ^mt&m&m 

3§93 © * y *-y- y ^{^m ?rl^aAi Kffl <^ 5 ite 
^3»*tett«^&A*/li©ft:£-»«:«.«E Lmfa&M 

<o*pfrtbmtRLxm\,->zz.ttfx%z c znxowt'g- 

®)tLXl± s T/ws df-y y y -/k ^-=¥-y-i>ry-yu^i 
fcry^i^n»#, fy?^>»^ *yy^ 



(94) <&m¥-9- 1 8 8 8 7 4 
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*%w<d* y y >mt&m<Dtt&i^ m+n&m 

[0 14 7] *&|J1*»WCH: S ilEW^Jte/itefflVNp, 

&vz*&m<D*s =*-y-y ^a^k-s^w-g^gn, 
©KtUcfej:**, ii»o. i~9 9. 9wtx tt5; 

£##*L< % S L.<|ii 0-9 9. 9wt*i 

10 [0 14 8] *389J-?tt, *3BWOft^i»S:*5t*K 

lcfc(7 5*:^Bjco{b^*(4i OwtX W±T*fo5 0 
"TaMr-feS. *5>t::»36«»c*iv^T*-¥-aA«ian4^ 

20 So z<Dm-g-<v*¥Bw<Dit-£tmm;teo . i w t% &.±xz> 

So 



[0149] *$89§-erat, i?LaA«ian4Yt-g^i;«^. 
=¥-y y ^*<b**»4-ift»cfi-?-aA«jan4asntMo-c N 

30 *yr*£***yT#»£$r%*L-C»ife-*-a. *^ 
ottfUct J:**s, *^ttA«(ia6tt{fc-frift/jE 
TLttAjf^tt-ffc^jcoBSifc;^ l/99~99/ig 

$b(^Jil 0/9 0-9 0/1 Olg, 0 
/6 0-6 0/4 Ommtt£Z£olZ-fZ> 0 
[0 15 0] *fcjE7LaA«i)Stt{k^i», t^aAis^ 

mt&m*. : tti : etiimmxb2mmsk±m\,^xi> ± 

^3tS(c*^B^(7?dry ^--y-y >-^ft-g-^)^ K— 7"LTt 
40 J;^. *&m<0*es dr-y y V3R<k^-*Sr K-7*-rs*e- 
<^> K-ZfitilgftJicDO. 1-9 9. 9wt%g^i-r 

[0 15 1] *$g§8{c:fcr7 53rydr-y-y >-m<t-&m*Z: 

5. $ e>tcii- co J; p/^tg^tcifc^r^B^co^- y =*-y- 
50 y v^b-a-i^^Tt^fcffl^srt tt-#5 t 



(95) 
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[0 15 2] fc:fc\ ±IBJC*JVNT, *3S9?|C:fctf.5*y 
[0 15 3] 383fcE, iE?LaA^i§e, «^a=A£i&I 

K 0 . 1 mSr ^ x.Z>&3 3 $LtfX'Z a t . fgl&®jGE/4SiS5 

[0 15 4] ^©Jfi^^KLTfi^lci^^ti,^ ^ 
S-lOOOnmgS, 8 ~ 2 0 Onniir-r^i £>5S# 
[0155] 2E?L&A8ii£/f , IfaASiilflClf 

n^AS i: «ii£/f £ 3 4§^{;:|±^ ffi A»li 1 nm^ 

<ii&I'ZW£<£>_L|SBli, iiAlflO 
Owmg, iiiir-lOOOmiiSST-feS,, 
[0156] jgt&fcmi: LTIi, {t^HSi^O/h £ v \ l 
i. Na, Mg, Al, Ag, In, C a £ V Mi 

- *t^o&JR ^ffiv^- ,»:j5S-e#^ 0 -j^t, 

^> ^if:<±il^ 1 0~ 1 0 O Onmti-S CI <b L 

[0 15 7] LTtt, tt*BB*©*#<,\&«, 

S, ITOWSHttt, I TO. Sn0 2l Ni, 
Au, Pt, PcU *fittK»^-*SrfflV^ri:*J-ci 

1 0-3 0 0/ Dg£ (a#5~l OC/ □) (Dt>057)S 
&*L<> KJPfi 1 0~5 0 0nnK7?t><D^g:^ 

[0 15 8] JJ£^*tD;&#f;fc^3<fc^^£jl<^ 
fcfeK<fc<9^fc1-3;4>\ 1 0- s Torr«TT% 0. 1 ~ 1 nm 

*ic^§rfT^«, &/1 0|?-S--CDH 2 O. 0 2 
^Ffcfi&cojgAdSfc < /<£ t) „ #^-^IEi!)«jE^W*^tt 



1*fflip9- 1 8 8 8 7 4 
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40 



[0159] MgttWRlWIStt/jiVNjjJ, 0 i (C;f3VNT(d: 
lo«l*«!S:ffltLT(>&v>. *fc, SWJI 
[0 16 0] f^«*ixfc*«EL#^tt2~2 OV M 

10 

[0161] 

[0 16 2] <-S-/&0iJl > 
gil^k^TTT - 1 a^gg 

^/H^^UVv>7 5^1.20g (11. lmmol)£4-*cr u 
S^" 5 ^^^/!^. 45g (10. Omniol)^^^ y — ;Utfi N ^gfitf.g 

fe^<7?2-(4- n B7i^)-3- 7l ^/Uif- y ^ y 
V^rl.40g Sr^fc., 9C{CK'^.(1,5- v-^n^-^^^ 
» -y->-/l.(Ni(Cod) 2 )0.79g (2.88mmol). 2,2'- t*fc° 
yv'VO^Sg (2. 88ramol) . 1, 5-^ \/9 a*? # v^^imi 
Sr^tfN, N-i?> f^*/UA7 5 K*gf£(50n.l) ^Ar#ffl^ 
T-CWSSU. 2-(4- JJ'oo^^-y^-a-^^-^y^ 
D- y >1. 40g Sr*0^60'CT-24l^^^ bfc„ r WKJES^ 

^yP) t*7^^n.00gOefe^^^ Co m<bfh±it 
&mt, h/ K *^J*»lR^^^ h /K NM 

h/U m/e = 5 6 2 (M~ ) 

^^itZ^.^^ h/P (H2 
NMR^^ h-/p |g| 3 

[0 16 3] <^mi > 

gil^k ^TTT - fi fim-frrti 

l^-^TSy^^^U^.OOg (12.7inmol), 4-^nn-^ 
-<>^^2.50g (10. 2nnD0l) «rjmi^ 1<D*& 

^^^.-<^ h/U m/ e = 6 6 2 (M*)° 

[0 16 4] <&m,M3 > 



30 



M^(l2nj 



50 3,4-^7-5/ try^l.l7g (lO.Smmol), 4,4'- t'X( 
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-f^^/V^y ^f-n^/lx) fcT;7 *=:/W.50g (3. 6ramo 
1) Sr^pp*;^ ^y -ywa^MKit>-ei2^mii 

■^■K^9 7>f-{cJ:9*»«iM.20g ©9t6«**»fc 0 
-vxx<<9 h^K I R > NMR-KioTHSLfc. 
[0 16 5] <^AM4 > 

2, 3' - v?7^tf!J v^O. 60g (2. 39ramol) , 4. 4' - If * ( 
7xn;l/^y ^-^ri^n^yw) tT:7 78g (1. 87mmo 

[0166] <^0ij5 > 

4, 5-^7> 7 t°y 19g (10.8tamol),4,4'-tr;*( 

^3i^i/U^y ^-^r-y-a^yP) fc°;7^~/W.50g (3. 6mmo 

[0 16 7] <^/&#ij6 > 

4-y h^r^h7x^I/y^7 * V1.25g (9. 06nnnol) 
t4^PD^y^;l/2.00g (8. 17mmol) SrJlgJpf {C, ^ 

[0 16 8] <^j 7 > 

MSib^imi - s 8 

9,10- v>T ^ J hlx-lo-2. OOg (9. 62nunol),4- ? 

.a n^y/^/H9. 59miDol)^ffl^T^^(ll CO^&^r 

iStiSfeSrflav^fc. [^te^**-^ h/K IR> NMRIC 
■fcOfirofc. 
[0 16 9] <^«8> 

2, ^ J $ OOg (12. 7mmol) , 
^Vz/V/i^. 50g (10.2mmol)S:J^i|S|.{C > &f&m 1 

[0 17 0] <^«9> 
fri^h-fr&iTH - 3 O^fife 

3, 4-i/T ^ J h VI. 20g (9. 80mmol) i:4-^ n n 

>- W/W2. OOg (8. 16mmol) «r]R»IC* ^/&#J 1 0*-ffi^r 
ffl^T^SU B«l:|?|$Lfc 0 
[0171] <^J1 0 > 

1, ^ y t'7xn/H.35g (7. 34mmol) <t4~^ a a Z? 

-<V^/H.50g (6. 12mmol)S:JR»K % ^fcflil 1 

[0 17 2] <^^ijl 1 > 

Mmi2tML U - i o 4^)M 

^h7x^l/yi/7^yi. 14g (10. 5mmol) £4, 4' - fc° 
7 /b^y ^-^i^n^/U) -<Vifvl.5g (4.39mm 



(96 > WW 5 ? 9 - 1 8 8 8 7 4 
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[0 17 3] <^0ijl 2> 
flU^YK-frfelTT - 1 5 9(D^f$. 

1.2- i?T ^ y-T7? P-V1.66g (10. 5mmol) <t, 4'- 

( 7 = -/UJf!)**D-v^M -Oif V1.5 g (4.39mmo 

Lfc 0 

[0 17 4] <#/*Ml 3> 
10 fril^K^^TV- 2CD^fifr 

2.3- ^7^ y fy ^yi. 14g (lO. 5mraol) t4'- 37 
^-/l^y ^-^u^f/V) -OifVl.5 g (4. 39mmol) £r 

[0 17 5] <&tftmi 4> 

y ey v?Vl. 14g (lO.Smmol) h4 f - \f* ( !7 
^/l^y^^n^/U) -<Vif>1.5 g (4.39mmol)£r 

20 /c 0 

[0 17 6] <^J1 5> 

4,5-^TS y b°y ^ 12g(10:5mmol) £4'- tf X ( 

^3,-yU^y ^-y-n^/l.) -<>-fc?V1.5 g (4. 39mmol) 

srw»^j««3<o^«feSrfflv^T^u mm^m^i, 
[0177] mcmmm&xzftt&m&Tjk-f* 

[0 17 8] <MM&ll >i¥^100nm <0 I TOSP|fi 
(MMS) «r*T*-3;tf 5 *tti5fc#J, 7irhy, 

30 j—/^m^xmwm^\^, mm?*** j—A,^t>* 

T, 1 X10- 6 Torr^T^EEUfc o N t N* - i^7:* = 

/W-N, N' -nr- h y ;M, 4' -5?T 5 / -1, V = (T 
P D 1 ) Sr^^jg^o. 2nm/sec -C50nm<Dfl[ £ {-^^ L , 

"ER&jsMkmmt ufc 0 fttc. 9,9Mo, io'-Th7 (p- 
siHt, ^^jio{b^(in-i) &mm&mo.2n 

m/sec "ClOnmCO^^tC^^bfCo Mg/Ag 
40 (SSitlO/1) ^r^^ig^O. 2nm/sec -C200.nra <OW.£\Z 

'f-KWESrBiaPLTmjdiBSrati-i:, 16V , 650mA/cm 2 "C 
16250cd/m 2 (7)WfeC0^7t^m^$^c o »»W*3S*» 

[0179] <^^0ij2 >/fl^l00nm O I TOSWtfi 

50 e>5i#±tf-ria»u JK#asitos«*/u^(ciB*L 



191 

.T\ 1 XlO-^orr^-C^c/ILfc. tfy (^7^ 

V-2,5- ^/l-) SrlOnm<D/l$|C^*L, jEU&AIS t 
U fc„ ft (C s N, N' - ~J y x. —/U-N, N'-m-hV 4* - v 5 
T$y-l,l'-^7^^1x (TPD1) £M»i$g0.2nm/ 
sec T-50nn.(Di?^[cig*L, IE?U£i&JI «!: Lfc. ftK, 

9,9^10.10'-^ h 7 (p-hy/u) -2,2'-i;ryh7ty 

5r^#iSS0. 2nm/sec T-50nro©Jf: $ IcMZt U i 

Sr^iS^O. 2nm/sec T-10nni<D/?£ Lfc„ £ 

{w, Mg/Ag (S*J£10/1) ZMmmStO. 2nra/sec T- 
200nm <D*£ l-TttlS£ LtSELl^^fc, 

wro^raEL^Jd^JEE^PnJnL-Tm^SrSt-t-i, 12V 
, 850mA/cm 2 T-21200cd/m 2 OWfeO^3t2)5{t^^^ 

[0 1 8 OJ <*16«l3>»3fcJi*-eS:**«!|2 irl^« 
Lfc«, £-j$0y 1 <D{frg-«)€r*K*£A0. 2nWsec 

•C20n.©ff$fc«nrL, WHfcSJi&Ufc. ftK, hy 
* (8-*/yt-h) T/W§ ^ * A £ lOnmWj^ ZizM 
#U l^ttAItLfc. £t>Kl x Mg/Ag (fiSrifc 
10/1) Srl£*i4So. 2nm/sec -e200nm <75J?$ tc^if UT 
^iatiELf^^fc. :otlEL*fCtE 
SrPn*0LTm^<Sr;5S-ri:. liv , 750mA/cm 2 T-18000cd/ 

[0181] <^iS^i)4 >:E7Uf£i£/g-Cfc-5N,N'- 5^7 30 
x=/HI,N'-irhy;M,4'-i;7^-l, l'-t'7^^ 

(tpdi) *mmm tiu«»cawufc*. 9,9Mo, 

10' -Th7 (p-HJ/u) -2,2'-y7yh7-feyi^ 

m/sec T-20nn.cOJi:^|c: s #3JKj»Lfc 0 ftfC, m^ffiA^ 
iHJftLT, -^^JlCO-(k^^l0nmWJ5:$fC^*L 
fco SfclC Mg/Ag (MgJtlO/1) $-«gi»ji^0. 2n 
m/sec r*200nm CDJ?$ {eft* LTig h L** 

<fc. 11V x 750mA/cra 2 "^21750cd/m 2 <DWfeO%5t^fl|S 40 
$tt7c:„ »S<^ i f i ^Jil0mA/cra 2 6O^m«K|gi!lT-250 B$ 

[oi8 2] <mmms>mmm2kmmizjEiL&imm 

N' - v?7oi=/HY, N* -m- h V A-4, 4' -i?T § J 
-1, l'-t*7^^W (TPDI) £*»JlLfc&, ^/&0ijl 

m/sec -esOniriSK* Lfc. £<b(C» Mg/Ag (SSifclO 
/l) £3£^i§fg0. 2nm/sec T*200nm ©Jf:£ teftJg LTi 50 



W7; 9-188874 
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mt L#*EL**-fc»fc e iO**EL3H^K«BE* 
BUHLT***»H-* S 15V , 500mA/cm 2 T*15000cd/m 2 

»S^¥®»lilOmA/c>D s ^ 
Sfli^K-ClOO B#FBlT'*)ofc 0 tlJi(D^fi, 

[0 18 3] <*JS^J6 >S^FaA«l^e©*t*4IC^fig 

■C#«EL*^SrfHKLfc. CI ©#»EL 
8M»LTmflt«rafrf£, nv , 800mA/cm 2 T-20000cd/m 2 
10 0*ft©«**«ttBSnfc. JWSco^^JiiOmA/cm 2 ^ 
£®SftiEi&T-150 ^T-feofc,, £Lh<D$fiqS, X^tfc 

[0184] <^JS0iJ 7 >$g7fc®:fc«fctfm^£A|$i£® 

iff5r«liPLTl«4rSti v 9V , 600raA/cni 2 T*18200c 
m 2 O^®^K,r*400 ^IBJ-Cfcofc. «±WtSlf^tt, » 
[0185] <»W8 >IS*S©*t»|C^fiB| 3 <Dik 

^•Ti:, 12V s 625mA/cm 2 -^16000cd/ra 2 (O^- U^^feo 
»**s«B**tyt, W^W^^ttlOmA/cm 2 ©^^;^^ 

[oi86] <mmm 9 > m^-^A^iss ©Wfi^ 

tf«ELf^f«Lfc t :offlEL*f|;lE^ 
EP;&OLT®ZSfc£fic-r^ 13V % 700mA/cm 2 T*20000cd/m 2 
©*fe©***»B**tfc. «^O^^f4l0mA/cm 2 (D 

[0187] <^jfe«s| 1 0 >*^«ftSJio«-fl.K:-d-ja« 

^;^^r^£i-t^ 10V % 500raA/cm 2 XlSOOOcd^cDWfecO 

**as»B$iifc 0 »ft«oi|t»j«f4ioiiiA/cB a o^«*K 

ift-C-250 ^PlW-C&ofc. 

[0 18 8] <*JSF!)1 1 >387fc/i:fc«ktfm^&A8H£ 

^iiartiELmffguAc. :ot«ELif 

fc«ffi*BP*D UT 9V S 625mA/cD. 2 T'1750 

ttia*3«t^*fi^P>n-r, «^©^^«10mA/cm 2 cO 
^«aSIEi!)T-600 NfBtfcofc. tA±(0^^(i, 

[0189] <mmmi 2>%ytm<oumc^m5<o 

ft*««rfflV^«W4. ^*«5tfSI»tLT*«EL* 
^£f£»Lfc 0 -©#«EL*^-|c«ES:BlJpUT«aE 
S:ffii-<t, 13V % 625mA/cm 2 T-15000cd/ra 2 <OWfe<75B?t 
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[0 19 0] <Jtt£#Jl >/?$100nm (75 I TOSill 

X, 1 xi0- 6 Torr£T-®EELfc o JWc, tf? y {.f-^y ^ 
V-.2, SrlOnm(DJf:$^^L, JETLaA 

H£Lfc 0 ftf^, N, N' - ^7i^;U-N,N'-m- h ]) /U-4, 

^-^y-u'-^x^u (tpdi) 

0. 2nm/sec X50nmtf>jp: U jETL^jH^ £ Lfc„ 

JSfcfcl, 9,9',10,10'-fF7 (p-MJyW) -2.2'-^T>"h 
V^r^^iS^O. 2nm/sec X'50tm<DfW- £ IZ-WM U * 
*litfc. fcfc* I^ftAiliiLT, hy* (8 
-*yyt-M T^$ = !7A£S«)£«0.2nra/sec T* 
10nmO/l$tC^*Lfc 0 J(>l:, Mg/Ag (fiiitlO 
/D £^#iS,K0. 2nm/sec T-200nm (Dl?;* l^if LTf^ 
«ii Lf«ELlT?:||fc 0 - ©*«E L3tHF-J;:*flE£ 
Bl*PUrS;^?r?jEi-t, 14V , 800mA/cm 2 T'9600cd/m 2 

10 19 1] <14:&0ij2>9, 9* , 10. 10' -7 
h? (p-h y/P) -2-2' -£?T> N^-tVCO^^t 
S^T-SrJttJE^Il irl^tcfKgSLfc^ 2, 2' -3, 
3 " -7^7^-6, 6' -v?3f/ ^rihy >-£3£ 
^FiS^O. 2nm/sec-t? 1 0nraCOJ?$(C^^Lfc„ £ ^ 

i-v Mg/Ag (iiitio/i) zmmmmo. 2™. 

/secT-2 0 OnmCOJ^^I^^UT^i L, «EL| 
13 V, 6 0 OmA/cm 2 T* 1 8 0 0 Ocd/m 2 <£>Wfe 

-5i o^ra-ey— ^ 7)5*5 ^ofc„ 
[0192] &.±<ommm\cm Lfc £ 5 ic x s^**** 



(98) »gl¥9- 1 8 8 8 7 4 
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£. T*f3\ 9, 9' , 10. 10' -fh7 (p-hy yu) -2, 2' - 
n?*5ri*/TLTV^„ **ELffl*t«- (*f^7fc 

10 / *-y- y >mk-&m<D\,^-rfrfr$:m^z> ^ £ <t ft 

[0 19 3] 

20 {02] ttw?&&\^itittt<nmftmmsL*'<i' v 

H*t?7 7Tj)5, 

[0 3] *Iit^Lfcft^©NMR^^ h/i^ 
?t^7 7ffc5„ 

[04] *3BWC^-j«LfcYb-g-4fcO*^.*|l!Rte^-s^ h 
Mr/Tt^7 7T'fc5„ 

[0 5] *^^T-g-^L7t^^<?DNMR^^^ 
§t^77ffc5. 
[$?-S§-<Z>fft91] 
1 tlEL*f 
30 2 §15 
3 

4 3ETL aAi&®s 

6 iT-ttAi^f 

7 l&IS 



1] 




2 % mm 

3 > BJS! 
7, SIS 



W) 888 7 4 

[02] 



D6-, 




(100) 



#^¥9 - 18 8 8 7 4 



[05] 




